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THE RISE OF THE SURGICAL MOTION PICTURE 


N spite of the policy of the various 
medical societies and groups to feature 
outstanding speakers and vital sub- 
jects at their sessions, the most liberally 
attended programs seem to be those where 
motion pictures are shown. Indeed, at the 
larger meetings, instead of one hall featur- 
ing a general run of surgical pictures, now 
three to five separate projection rooms are 
set up with all day programs of specialties 
which play to crowded houses. With the 
advent of color duplication in 16 mm. films 
and successful 16 mm. sound track on 
film, we are forced to pay definite attention 
to the future of the surgical motion picture. 
The first motion picture of surgical 
operations on record at the American 
College of Surgeons is one of a cesarean 
section performed by Dr. Robert Fitz- 
Patrick in 1915. This was followed by 
many animated films depicting surgical 
technique, one of which, Kanavel’s hand 
picture, is still a classic. In 1925 early 
surgical color films using the revolving 
wheel principle were shown in New York 
by Cherry and Sheehan and later a chemi- 
cal process color-sound surgical film was 
made in Hollywood in magnacolor. Motion 
pictures of fluoroscopy were made first by 
Stewart of New York and Kawaishi of 
Japan in 1938. The use of the translucent 
screen for the showing of several slides or 
films simultaneously was brought out in 


1939. 


Realizing the importance of surgical 
motion pictures to audiences of mixed 
nationalities, the Pan-Pacific Surgical Con- 
gress at Honolulu in 1939 requested mem- 
bers presenting papers to illustrate them 
with motion pictures if possible. Special 
arrangements were made to preview films 
and aid in editing and cutting. The As- 
sociation furthermore sponsored the mak- 
ing by me of a 1200 foot color-sound 16 
mm. film on “The Making of a Surgical 
Motion Picture” and premiered it at the 
meeting. Prints of this film are now being 
shown in Australia and New Zealand under 
the auspicies of the Royal Australasian 
College of Surgeons through the courtesy 
of Dr. Robert Godsall of Sydney. 

It is estimated that there are over one 
thousand medical and surgical pictures in 
the United States today. Many of them are 
outdated or are on early color film which 
has now faded badly. The American Col- 
lege of Surgeons has an approved list of 
films and an exchange service for members 
but owns no surgical films for loan pur- 
poses. Mr. C. Carroll Adams of Davis and 
Geck, Inc., has built up a good library of 
both black and white and color films for loan 
to meetings, medical societies, etc. Several 
other companies have smaller collections of 
films which are available for rental or 
loan. 

During the past twelve months the 
duplication of 16 mm. color film has be- 
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come a successful commercial venture and 
the reduction of 35 mm. color to 16 mm. 
color has also been accomplished. Sound 
track may now be added to 16 mm. color 
duplicate prints, removing the last objec- 
tion to the general making of surgical 
movies, as the sound track can be printed 
on the film after it has been cut and 
edited. 

The average charge today of the semi- 
professional concerns in the larger cities 
making surgical films, is entirely too high 
and is based on the premise that the 
surgeon knows little or nothing of how to 
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make a picture. However, instruction js 
available only by this means. 

If someone were to specify, in making 
a bequest for the advancement of surgery, 
that a sum be set aside for research and 
help for men interested in making surgical 
pictures, a great good would ensue. From 
this, annual awards for the best films, the 
establishment of a general review board 
and a national surgical film exchange, 
would be natural growths. Special surgical 
television broadcasts are distinct possi- 
bilities for the future. 

H. L. UppEGRAFF, M.D., F.A.C.S. 


It has been called to our attention that 
an article on “Surface Defects of the 
Hand” by Dr. James Barrett Brown, pub- 
lished in our Emergency Surgery Sym- 
posium (December, 1939) was in large 
part quoted from a previous article of 
Dr. Brown’s, published in “Annals of 
Surgery,” June, 1938 (J. B. Lippincott and 
Company, Publishers). As stated in our 
General Information to Contributors, 


“Articles are accepted for publication 
with the understanding that they are 
original contributions never previously 
published.” This was our understanding 
in the present case. We deeply regret that 
a footnote of Dr. Brown’s calling attention 
to the matter was unnoticed, and we 
present this explanation to our readers and 


to the J. B. Lippincott Company. 
T. S. W. 
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THE USE OF LOCAL ANESTHESIA IN GENERAL SURGERY * 


Lajos ADAM, M.D. 


Professor of Surgery, University of Budapest 


BUDAPEST, HUNGARY 


Y first observations of operations 
M performed with local anesthesia, 

chiefly hernia operations, were 
made during my undergraduate days. 
Anesthesia then consisted of desensitizing 
the skin, but the patient had to bear the 
remaining pain. As a consequence, all 
the patients declared that every phase of the 
operation had been most painful. There 
were some surgeons who operated without 
any anesthesia at all, since, in their opinion, 
the wound would surely become painful 
after the effect of the anesthesia had worn 
off. They considered that it would be the 
same to the patient whether the ache was 
one-half hour or longer. 

In 1904, as a young intern, I was able to 
observe good anesthesia, as obtained by 
Hiitl, who employed a 1 per cent cocaine 
solution for minor operations. However, 
one of the patients died after an injection 
of 10 cg. of cocaine and this incident did 
not encourage us to undertake major 
operations with cocaine anesthesia. 

At the same time we made a trial of 
Bier’s lumbar anesthesia. The admirable 
success of the 100 cases carried out would 
have fixed my attention upon this proce- 
dure, if publications had not reported a 
mortality rate of one in 300 to 500 cases 
and if I had not seen the extreme post- 
operative suffering of the patients. Almost 
30 per cent of all those operated upon 
developed severe headaches; in one in- 
stance I found transitory bladder palsy, in 
another case transitory palsy of the sciatic 
nerve developed. 


I have made a life study of local anes- 
thesia because of the improvement of 
anesthetic drugs; novocaine, tutocaine, and 
pontocaine. These are now applicable in 
larger amounts and are less toxic than 
cocaine, weak dilutions being effective, 
thus enabling their use in major operations. 
On the other hand, I have been deeply 
impressed by the horrible picture of oral 
operations done under general anesthesia. 

Removal of buccal carcinoma, operations 
on the tongue or the upper and lower jaw, 
brought about anxiety, even if an artist, as 
was my first teacher Hiitl, performed them. 
At that time we used chloroform, later we 
used ether. When the patient slept deeply, 
we were always fearful that he might be 
choked by inspiring blood. When he slept 
superficially or woke up, the assistant, who 
was dressed under sterile precautions, was 
unable to hold the head in the position 
required by the operating surgeon, in order 
to avoid additional mjury while the cautery 
was being used in the open mouth. 

In several instances previous trache- 
otomy had to be performed and the orifice 
of the larynx had to be packed off, in order 
to prevent blood from flowing into the 
lung. Notwithstanding this, many patients 
died of bronchopneumonia. The patient 
usually began to wake up just when a 
major artery was spurting, so that at the 
end of the operation the whole field was 
bloody. 

After a visit to Bier’s clinic in Berlin and 
to that of Reclus at the Hotel Dieu, I 
began to be troubled again with these 


* Read at a Post-Graduate Clinic Day at the Guthrie Clinic, Sayre, Pennsylvania, August 9, 1939. 
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questions. I could see that these horrible 
oral operations were transformed into 
uncomplicated, simple, short procedures 
when performed under local anesthesia, as 
the patient could codperate by opening his 
mouth, stretching out his tongue an 
spitting out blood, if asked to do so. 

Then I extended the field of application 
of local anesthesia; in 1909 I called atten- 
tion to its use in abdominal operations 
(in Orvosi Hetilap and Deutsche Zeitschrift 
fiir Chirurgie). My present opinion is that 
there is no case which cannot safely be 
operated upon under local anesthesia. Our 
whole clinic is working according to this 
principle: general anesthesia is employed 
only if the procedure becomes more simple 
by its application, or if there is some special 
contraindication for local anesthesia. 

The value of this method is, I think, 
fully illustrated by the following case: 
Once, when I was the professor’s assistant 
at the Dollinger Clinic, I operated upon an 
old peasant, who did not utter a word 
during the whole operation, expecting we 
would anesthetize him before the proce- 
dure; when he was told that the operation 
was over, he would not believe it. At last 
he was shown his sewed wound and was 
asked whether he had suffered from pain. 
‘Why, of course,” he answered, “it must 
ache, if you cut a man.” 

Patients who have been lying in the 
hospital for one or two days and have 
watched those who have returned cheerful 
and relieved from the operating theater, 
would consider it a punishment if we 
attempted to anesthetize them before the 
operation.” 

I consider asepsis and anesthesia the two 
pillars of modern surgery. It is a well known 
fact that anesthesia originated in your 
country. (The dentist Morton and the 
surgeon Warren in Boston first employed 
ether in 1846, and the gynecologist Simp- 
son in Edinburgh first used chloroform in 
1844.) Asepsis, on the other hand, was 
conceived in the mind of Semmelweiss, the 
ingenious son of small Hungary. 
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Hippocrates said: “Divinum est opus 
sedare dolorem” (It is a divine task to 
relieve pain) but 2000 years later Velpeau 
declared that abolition of operative pain is 
such an absurd illusion that it should not 
be attempted, because there is scarcely one 
who has not yet suffered from it. 

In common knowledge “pain” means 
almost the same as “disease.” Pain aroused 
by a disease is watched most carefully by 
the physician, special consideration being 
given to its action upon the mind. Striim- 
pell has characterized the term “pain” 
saying: ‘‘Pain is never caused by stimuli 
suitable for normal function of the organ- 
ism, but it is due to some special stimulus, 
which disturbs the vital process of the 
organism and brings about such changes as 
never occur under physiological circum- 
stances.”” We must emphasize in fact, that 
pain is a pathologic condition, no painful 
function being performed by the healthy 
organism. Operative pain is a_ highly 
pathologic and always a dreadful condition. 

Formerly, we were almost helpless to 
control operative pain, as Guerin’s example 
shows. In 1883, he proposed to burn the 
surroundings of the operative field by 
means of Viennese pasta. Dieffenbach 
reported a case in 1848 in which he has 
been unable to replace the bowels in the 
abdominal cavity until the patient had 
been made faint by letting blood from both 
his arms. 

Though pain is undoubtedly a_path- 
ologic and dreadful condition, nevertheless 
It Is Important and Is often considered a 
warning that the body or some organ of it 
is diseased. Every living being responds to 
changes of his bodily condition and reacts 
to influences that are exerted upon it'by its 
environment. This function is fulfilled by 
the nervous system, which supplies all the 
body’s members, connecting them with 
each other and which determines the rela- 
tions between the organism and the sur- 
rounding world. 

The nervous system consists of two 
parts: (1) the so-called autonomic (in- 
voluntary or visceral) nervous system 
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which regulates vital processes, as basal 
metabolism, blood circulation, breathing 
and sex functions; and (2) the central 
nervous system, consisting of the spinal 
medulla and of the brain, which brings the 
organism into connection with the outside 
world. These two parts of the nervous 
system form a whole, although acting 
differently. Certain parts of the nervous 
system mediate painful stimuli, others give 
origin to the sensation of pain. 

The whole body or any part of it may be 
attacked by pain-causing stimuli. Inner 
organs may likewise undergo such painful 
alterations as to call the attention of the 
subject to the pathologic process. Pain may 
be started by mechanical insults, like 
gunshots, by cutting and stretching, by 
injuries caused by temperature or chemical 
agents or by galvanic and faradic currents. 
Lack of oxygen, as following arterial 
spasm, or vascular occlusion caused by a 
blood clot, may cause extreme degrees of 
pain. 

There are receptors in almost every part 
of our body, picking up impulses, these 
being carried by sensitive fibers to the 
central nervous system. Each organ re- 
sponds to a specific stimulus by causing the 
sensation of pain; thus an external hurt of 
the skin is painful, whereas the same injury 
is painless if applied to the bowel or the 
brain. Even the quality of pain arising from 
various tissues is different, since there are 
considerable differences in distribution and 
anatomy of the respective receptors. 

Organs which are exposed to external 
influences, e.g., the skin, are more sensitive 
than those which are protected. There is 
furthermore a great difference between the 
sensitiveness of one individual and an- 
other; age, sex, place of residence and 
profession carry out a strong influence upon 
this matter. Northern people are more 
patient than southern ones; country people 
are more likely to suffer pain indulgently 
than townsfolk; intelligence and strength 
of mind are likewise helpful in bearing pain 
patiently. 
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Pain should not be considered as a 
merely useful condition, protecting the 
organism, because its warning signal is 
often absent when it is important, as in 
beginning cancer, and often it tortures the 
sick in vain, especially those who suffer 
from incurable diseases. I readily admit 
that spiritual treasures have often been 
brought to light by bodily suffering, that it 
teaches us better understanding of our 
fellowmen and that it may allow us to look 
into the depths of human life, but, as seen 
from the point of view of the physician, the 
healthy organism is free of pain. Although 
pain must be endured with patience, it can 
never be regarded as a fundamental princi- 
ple of life. Alleviation or abolition of pain 
is one of the most beautiful tasks of the 
physician. 

We can achieve anesthesia today in sev- 
eral ways: (1) by suspending irritability of 
receptors; (2) by interruption of carrying 
impulses at some spot of the nerve trunk; 
(3) by anesthetizing the spinal cord we can 
prevent painful impressions from reaching 
the brain; and (4) by paralyzing the cells or 
a special area of the brain we may impede 
the subjective sense of pain from being 
established. 

The most grateful patients may be 
acquired by allaying pain, for most pa- 
tients judge the gravity of their disease by 
the pain they have to suffer. Because this 
does not entirely cover the facts, we must 
never treat pain alone, but must attempt 
to cure the primary disease which gives rise 
to the painful sensations. 

Surgeons have been disputing for years 
whether local or general anesthesia Is 
preferable. In my opinion, these two 
methods are not to be compared to each 
other. Most surgeons operate under local 
anesthesia when the patient seems incap- 
able of standing the operation under gen- 
eral. Others perform operations under local 
anesthesia only if this method is easier. 

There is a fundamental difference be- 
tween these procedures; (1) in operations 
performed under anesthesia, the surgeon 
depends completely upon the anesthetist; 
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(2) anesthesia is a procedure which runs 
independently from the surgical operation 
and may result in death in minor as well 
as in serious operations. Even if we are well 
aware of the fact that there is but one 
death of each 5,000 to 10,000 cases operated 
upon with general anesthesia, we do not 
feel perfectly secure. 

In local anesthesia, we must first take 
into account that the more efficacious an 
anesthetic the greater is Its toxicity. In the 
living organism, however, toxicity of many 
compounds is modified under the influence 
of certain factors. 

The diffuse speed of an aqueous solution 
depends on the number of molecules con- 
tained in 1 liter of the solution and on their 
degree of dissociation. If aqueous solutions 
of two different salts are put on both sides 
of a permeable membrane, water is pushed 
through the membrane until both solutions 
are of the same concentration. There will 
be an exchange of both ions and molecules 
until the molecular and tonic conditions 
are the same on both sides. 

It is a further well known fact that the 
freezing point of water is lowest when 
crystalloids are dissolved in it. Aqueous 
solutions of the same freezing point are 
called isosmotic. The freezing point of 
blood being —0.56°c., every solution that 
freezes at —0.56°C. is isosmotic with 
blood. These facts explain why injections 
of solutions that are isotonic with blood or 
tissue fluid are painless. 

It must be emphasized that the absorp- 
tion speed of a salt solution depends on the 
concentration of the solution. It is evident, 
however, that permeability of the tissues is 
a further factor in determining absorption 
of a certain solution. Loose adipose tissue 
is more permeable than thick fascia, peri- 
osteum or sheath of tendon. Absorption 
from the injected area will be fast or slow as 
to the value of local metabolism. 

A chemical agent can have local effects 
only if it is retained in the tissue and does 
not enter the blood stream too quickly. 
The faster it enters the circulation, the 
more general will be its effects upon the 
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organism. If the drug enters the circulating 
blood slowly, the central nervous system 
receives in each moment but a_ small 
amount of the highly diluted solution and 
so no untoward effects need be expected. 

A very remarkable point of anesthesi- 
ology is the detoxifying action of tissues 
upon the anesthetic fluids which have 
remained within their network for some 
time before absorption. 

What is required of a good anesthetic? 

1. It must be a substance capable of 
paralyzing the nerve tissue at a low con- 
centration, without being a protoplasm 
poison to the other tissues. 

2. The anesthetic should possess a spe- 
cific affinity to nerve tissue. Since, if it 
enters the circulation, it may seriously 
intoxicate the central nervous system, it 
ought to be retained at the site of injection 
as long as possible. 

3. The change brought about in the 
sensory nerve by the anesthetic must cease 
after a certain time without leaving a 
trace. 

4. The anesthetic must be transformed 
locally by the tissues in order to be released 
into the circulation in a detoxified state. 

5. From a surgical point of view it Is 
important that it be water-soluble, boilable 
and not liable to decomposition during 
sterilization. It must not irritate the 
tissues or cause pain on injection. It must 
be capable of being mixed with epinephrine 
in order to be retained locally. 

The nerves supplying the individual 
organs are for the most part well known, 
but unless they are thoroughly understood, 
good anesthetization is impossible. 

I have been studying the question of 
local anesthesia for nearly thirty years. At 
the Surgical Clinic of Professor Dollinger, 
in 1904, we performed 6,000 operations 
under local anesthesia—g5 per cent of all 
cases, as reported by Professor Dollinger in 
1913 at the International Congress of 
Surgeons in London. Together with my 
1,200 cases operated upon at the Zita 
hospital, 7,200 operations were performed 
under procaine anesthesia; 14 per cent 
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tutocaine was used in 6,675 cases; 14 per 
cent nupercaine in 4,420 cases; and recently 
pontocaine in 27,000. This makes a total 
of 45,295 major operations, and if I add 
our 41,744 operations performed upon out- 
patients, I can report 87,039 operations 

erformed under local anesthesia without a 
single fatality during operation. 

Methods have been amply commented 
upon in the works of Schleik, Braun, Reclus 
and Pauchet, I wish merely to call atten- 
tion to some practical points. 

The main cause of the change in anes- 
thetics was the endeavor to use substances 
of the lowest possible concentration in 
order to depress the diffusion speed. In a 
major operation 180 or more c.c. of anes- 
thetic solution is required. If a 1 per cent 
procaine solution is employed, this means 
not only the introduction of 1.5 to 1.8 Gm. 
of foreign substance into the organism, but 
also the use of a 1 per cent solution, the 
absorption of which, on account of its 
relatively high concentration, is more rapid 
than that of a 0.25 per cent solution 
(tutocaine), or of a 0.1 per cent solution 
(pontocaine). This will certainly increase 
the toxicity. That this is true, is evidenced 
by the fact that palpitation, pallor, diffuse 
sweating, rapid pulse and even nausea and 
vomiting during or shortly after anesthesia, 
were almost concomitant symptoms of 
I per cent procaine anesthesia, whereas 
with solutions of low concentration, the 
symptoms mentioned have become an 
extremely rare occurrence. 

The anatomic site of the operation needs 
also careful consideration. On the head, 
neck or near the spinal column one cannot 
with impunity use as great quantities of an 
anesthetic as may be used far from the 
central nervous system, e.g., on the ex- 
tremities. There the anesthetic must pass 
many more cells before reaching the 
central nervous system and in this way is 
more likely to be thoroughly modified or 
detoxified. 

I would warn against injecting too great 
an amount at once; the dose should remain 
far below the toxic dose. If the patient 
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should feel pain during the operation, the 
few milligrams of the anesthetic which will 
have been already detoxified, permit the 
injection of a considerable amount of 
additional anesthetic solution. This con- 
tinuous supplemental dosage, according to 
need, makes it possible to complete under 
local anesthesia nearly every operation 
started under local anesthesia. My statis- 
tics show that only 1.9 per cent of opera- 
tions begun under local anesthesia had to 
be completed under general anesthesia. 

As to methods, I have returned to, and 
now use extensively the Schleich, Hacken- 
bruch and Oberst methods with the adop- 
tion of certain modifications and_ all 
methods of nerve block anesthesia, tri- 
geminal, and cervical that Kulenkampff, 
Keppler, Hartel, Lawen and others carried 
out endoneurally as well as perineurally. 
In the abdominal cavity I use the Braun 
anesthesia of the solar plexus, the celiac 
plexus, and the hypogastric plexus; infiltra- 
tion of mesenteric attachments in opera- 
tions on the intestine, and also parasacral 
anesthesia in bladder, prostate, vaginal and 
rectal operations. Paravertebral anesthesia 
I now use exclusively in kidney operations, 
injecting 20 c.c. of the anesthetic between 
the body of the twelfth dorsal and the 
first lumbar vertebra. 

Complicated methods, in general, are 
likely to fail. Their drawback is that in case 
of failure another method has to be resorted 
to and this must be applicable to the opera- 
tive field. I am not inclined to use spinal 
anesthesia, not even its modification as 
described by Kirschner, as long as I hear 
that there is one fatality in each 300 to 500 
cases and that excruciating headaches are 
often observed. 

As to the drawbacks of local anesthesia— 
it is said that it requires special training. 
This cannot be denied, but it is not a 
disadvantage. Moreover, in most opera- 
tions the methods have been so greatly* 
simplified that they may be easily learned. 

Occasionally, a fall of blood pressure or 
certain toxic symptoms will occur. These, 
however, have become progressively more 
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uncommon. In any event, they cannot be 
compared with the more severe complica- 
tions observed in general anesthesia. 

It has been asserted also that some of the 
greater vessels may be injured. In infiltrat- 
ing the deep layers I never use over-sharp 
needles and this makes orientation regard- 
ing the layers easier. Even if an injury 
occurs it will cause no serious trouble if 
reorganized, and if no anesthetic is injected 
into the vessel. In working near a vessel, if 
there is fear that the needle has entered, 
the piston is drawn back. If there is blood, 
the syringe is withdrawn. If the fluid is 
injected in such a manner that its jet 
precedes the needle, the stream of the fluid 
will drive the vessel away. 

Tissue necrosis caused by anesthetics 
has also been described. However, I have 
never seen a single case of this. Those who 
have observed it must have infiltrated 
tense tissues or used great amounts of 
some highly concentrated fluid. Suppura- 
tion cannot be charged against local anes- 
thesia, for both syringe and solution must 
be adequately sterilized. 

As contraindications for infiltration anes- 
thesia most authors mention malignant 
tumor, sepsis, inflammatory disease, youth, 
and obesity or hysteria in women. How- 
ever, used far enough from the neoplasm, 
local anesthesia need not be feared. More- 
over, operations for cancer of the tongue, 
cheeks, tonsils and throat have lost their 
bad reputation since the introduction of 
local anesthesia. In my opinion general 
anesthesia is contraindicated in septic 
patients. I never have seen suppuration at 
the site of the injection. 

I never have been restrained by inflamed 
tissues from operating under local anes- 
thesia and I have seen no unfortunate 
consequences. If the field is of small size 
I prefer circular infiltration in the healthy 
tissues, or I use block anesthesia, but if 
necessary, I do not refrain from infiltrating 
the inflamed tissue. In such cases I use a 
very fine needle and inject the solution 
slowly. In my experience, infiltration of 
inflamed tissues never causes spreading of 
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the infection; it has rather tended toward 
quicker amelioration or even subsidence of 
the inflammation, possibly by abolishing 
pain. I readily admit, however, that there 
are cases in which a superficial ethyl 
chloride anesthesia is to be preferred to a 
more complicated local anesthesia, as, for 
example, in extensive mastitis. 

Anesthesia must be induced without 
pain. Methods of induction, using intra- 
venous or other anesthetics are needless. 
Local anesthesia requires gentleness, pa- 
tience, and anatomic knowledge. The 
technique Is now so simple that the patient 
feels, even in larger operations on the 
stomach or gall-bladder, only one or at 
most two superficial needle pricks. Because 
of this, we have operated on a steadily 
increasing number of children under local 
anesthesia. No untoward effect from block 
anesthesia has been observed in either 
diabetic or arteriosclerotic patients. 


SUMMARY AND CONCLUSIONS 


Advantages of local anesthesia are: 

1. No medical assistant is needed during 
operation or until the awakening of the 
patient. 

2. General anesthesia is fraught with 
grave dangers, but local anesthesia can be 
used safely. It has great importance in 
fractures, since if 20 c.c. of a 0.1 per cent 
pontocaine solution are injected between 
the bone ends, pain and muscular contrac- 
tion promptly cease and the fracture may 
be easily and painlessly reduced. 

3. In general medical practice it saves a 
great deal of suffering. Puncture of the 
pleural or of the peritoneal cavity, of 
joints, or of a paranephritic abscess can be 
done without pain. 

There are certain operations which | 
never perform under general anesthesia. In 
heart disease, emphysema, bronchitis, ar- 
teriosclerosis, kidney disease, in impaired 
liver function or in bad operative risks, gen- 
eral anesthesia is contraindicated. Cosmetic 
operations and interventions that are not 
absolutely necessary (removal of scars, 
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benign tumors), certain plastic opera- 
tions, herniorrhaphies, especially umbilical 
hernias of fat women, I perform exclusively 
under local anesthesia, because I consider it 
inexcusable to expose the patient to the 
danger of general anesthesia if the same 
operation can be performed safely under 
local anesthesia. The same applies to 
trepanation, operations on the face, mouth, 
neck, thorax, and the genitourinary system. 

I myself employ general anesthesia only 
in certain abdominal operations and in 
operations on the extremities if local 
anesthesia has proved unsatisfactory. 

Postoperative pneumonia is observed in 
patients operated upon under local anes- 
thesia as well as those who have had 
general, but it shows a more favorable 
course and is more easily treated. 

What is still to be required of an ideal 
anesthetic? Painlessness is of sufficient 
duration for the performance of the most 
extensive operations. It would be desirable, 
however, if the operative field could be 
made painless for at least twenty-four 
hours, because after pain sensation has 
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returned, the patient does not breathe 
deeply and does not ventilate his lungs. If, 
however, pain could be abolished for six to 
eighteen hours, the patient would dare to 
move, to breathe deeply, and in this way 
many cases of pneumonia could be pre- 
vented. In this respect nupercaine opened 
a new perspective, but it has not fulfilled 
perfectly the expectations placed in it. 

I am well aware that general anesthesia 
has changed its character, especially in 
America, where it has reached such a 
degree of perfection that its mortality rate 
has been reduced to a minimum and the 
dread of anesthesia has subsided. 

Many patients prefer to be unconscious 
during operation and in some cases this 
may even be desirable, but others consider 
loss of consciousness unbearable and there 
are many cases where it is really contra- 
indicated. From the psychologic point 
of view both types of anesthesia have 
their specific indication. General anesthesia 
should only be used if psychologic condi- 
tions contraindicate local anesthesia or 
make it impossible. 
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THE CHOICE OF ANESTHESIA IN OPERATIVE PATIENTS 
WITH HEART DISEASE* 


Paut Kurt SAUER, M.D. 


Visiting Surgeon, City Hospital; Associate Surgeon, Lenox Hill Hospital 


NEW YORK CITY 


HE choice of the anesthetic to be 

administered to operative patients 

with heart disease has not always 
been given the careful consideration it 
deserves. Too often the surgeon merely 
determines whether he will use local, 
spinal, or general anesthesia without duly 
evaluating all the clinical factors, leaving 
the choice of the type of general anesthesia 
to the anesthetist. Not always is the state 
of the cardiovascular sys*em sufficiently 
considered when a spinat anesthesia is 
chosen. 

The anesthetist, though he may be an 
excellent technician, rarely considers the 
general condition of the patient, except to 
notice the pulse and temperature. Seldom 
does he take the precaution to ascertain the 
state of the cardiovascular system. The 
surgeon, on the other hand, having decided 
upon a general anesthetic, relies on the 
anesthetist to make the proper choice, and 
the anesthetist gives some form of inhala- 
tion anesthesia with which he considers 
himself most proficient. 

In some hospitals progress along this line 
has been made. The anesthetist makes 
rounds on the patients to be operated upon, 
studies the clinical findings, and charts his 
recommendation as to the type of anes- 
thetic to be used in the respective case. 
Should the surgeon disagree, he has the 
right to request the anesthetic of his (the 
surgeon’s) choice, at the same time noting 
on the chart his cognizance of the anes- 
thetist’s recommendation and the reason 
for the desired change. 

With the excellent laboratory facilities 
at our disposal at present, combined with 
our greatly enhanced knowledge of heart 
disease, there should be little excuse for a 


death due to sudden and unexpected 
failure of the cardiovascular system. There 
are some types of heart disease so fraught 
with danger from any operative procedure 
that the risk should not be undertaken if 
at all avoidable. When, however, such 
operations become imperative it is in- 
cumbent upon the medical man to inform 
the surgeon of the danger, and some 
responsible member of the patient’s family 
should be acquainted with the facts, and 
made to realize that the doctor is fully 
aware of the risk that must be taken. In 
such cases a local anesthetic is to be 
preferred. To avoid the risk of an unlooked 
for cardiac death, I have made it a practice 
that, except in emergencies, all patients 
over the age of 40 have electrocardiograms 
taken prior to operation. Occasionally 
cardiac defects are revealed which have 
not, or could not, be elicited by the usual 
physical methods. Examples are lesser 
degrees of A-V block, A-V nodal rhythms, 
bundle branch block, and qualitative and 
quantitative changes in the deflection 
comprising electrical systole which indicate 
disease of the myocardium. None of these 
can be determined with certainty except 
with the aid of the electrocardiograph. 

The most common types of heart disease, 
etiologically, are: (1) rheumatic, (2) arterio- 
sclerotic, (3) hypertensive, (4) luetic, and 
(5) thyroid. Frequently two or more of 
these types may exist in one patient. 

At the outset it may be stated that the 
risk involved is generally directly propor- 
tional to the degree of diminution of cardiac 
reserve. I may illustrate with an example: 
Suppose a 32 year old woman enters the 
hospital for menorrhagia. The pelvic find- 
Ings are such as to warrant hysterectomy. 


* Read before the New York Surgical Society, January 10, 1940. 
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But in the course of the preoperative 
workup a low-pitched, rumbling diastolic 
murmur is heard at the apex due to stenosis 
of the mitral valve. Further questioning 
reveals that the murmur has been present 
since the age of 10; that there have been 
three full term labors without difficulty; 
that the patient walks up three flights of 
stairs and does the family washing without 
undue dyspnea or fatigue. Obviously such 
a patient has little or no diminution of 
cardiac reserve despite the heart lesion. 
And clearly she is an excellent surgical risk. 

At the other extreme is the case in con- 
genital heart failure who just as obviously 
is a poor surgical risk. Between the two 
there are all gradations which can in part 
be determined by laboratory means, in 
part by physical examination by one 
familiar with heart disease. To the general 
statement made regarding the relationship 
of surgical risk and cardiac reserve, there 
are naturally many exceptions. I will try to 
enumerate a few of these. 

In rheumatic heart disease, most fre- 
quently encountered in young individuals, 
one must be on the lookout for ‘rheumatic 
activity.” By “activity” is meant the 
presence in the body of the exciting agent 
of rheumatic fever. In the heart, response 
to this agent manifests itself on the 
rheumatic verrucae on the valves, and the 
Aschoff bodies in the myocardium. “‘ Rheu- 
matic activity” may be determined 
several ways clinically. It is sometimes 
manifested in the electrocardiogram by 
incomplete A-V block (prolonged p-R 
interval), or by abnormalities in the s-T 
segment and the T wave. Patients with 
acute rheumatic heart disease usually do 
not bear surgery well. In emergencies local 
or spinal anesthesia is the safest. 

In the arteriosclerotic type some care 
must be used. These patients, of course, are 
not good risks per se, as the arteriosclerosis 
is generalized and has attacked other 
organs such as the liver and kidneys, has 
impaired their normal functions consider- 
ably, and any great strain upon their 
capacity can lead to disagreeable con- 
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sequences. Due to the impaired cardiac 
circulation caused by a decrease in the size 
of the lumen of the vessels it is best not to 
give anesthetics that would lessen the 
oxygen supply to the heart musculature. 
For instance, nitrous oxide would be 
contraindicated. Straight open mask ether 
would be preferable, but such anesthetics 
as ethylene or cyclopropaine can be used. 
Although cyclopropaine is being widely 
used today, I am not one of its unqualified 
advocates. There have been instances 
where disagreeable sequelae, such as se- 
vere respiratory complications, have been 
observed. 

In syphilitic heart disease the nature of 
the lesion largely determines the risk 
involved. The pathologic process may be 
one of the following: (1) aortitis with or 
without dilatation or aneurysm; (2) 1 
sufficiency of the aortic valve; (3) stenosis 
of the coronary ostia. The first group, even 
when large aneurysms are present, usually 
stands surgery well. The last group, con- 
versely, usually does badly, and a con- 
siderable percentage die while still on the 
operating table. Local anesthesia only 
should be used for necessary surgery. The 
group with aortic insufficiency is a variable 
one. The choice of an anesthetic in patients 
with this lesion depends on the duration 
and extent of the lesion, the amount of left 
ventricular hypertrophy, and degree of 
diminution of cardiac reserve. It should be 
remembered that several of the pathologic 
processes detailed above may be present 
in the same patient. 

When we come to the hypertensive cases 
—be they the essential hypertensives, those 
of unknown origin, or the nephritic type— 
we must think more in terms of diastolic 
pressure than of systolic. Even with 
systolic pressure well within normal limits 
but with a diastolic pressure of 90 or above 
we should be forewarned. The great 
danger in this type of case is anoxemia, due 
either to the low oxygen content of the 
inhaled anesthetic or to the excessive 
oxygen unsaturation attendant upon capil- 
lary stagnation accompanying the lowered 
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blood pressure of a spinal anesthetic. 
Nitrous oxide should not be given; avertin 
should be used with great care; and spinal 
should be looked upon as dangerous. If the 
diastolic pressure is near 100 or above, 
spinal anesthesia should be used only if 
directly indicated and if the advantages of 
its use so greatly outweigh the disadvan- 
tages that the risk must be assumed. This 
type of case has become so used to the high 
pressure, especially in the cardiac circula- 
tion, that any great lowering of pressure 
over a period of time, such as would be 
required for some major operations, may 
cause a sufficient anoxemia to lead to fatal 
results. Dr. Clarence de la Chappelle has 
the records of a sufficient number of such 
fatalities to bear out this statement. A 
notation on the chart stating the reason for 
the use of spinal anesthesia in spite of the 
contraindications, and in spite of the 
anesthetist’s warnings, at the same time 
giving due and valid reasons for the 
procedure, will preclude the surgeon from 
being blamed for a possible mortality on 
the grounds of ignorance. 

The thyrocardiacs are so termed because 
it is often difficult to say whether the heart 
condition is the result of thyroid disease or 
merely concomitant. On the other hand, 
quite often it can be determined that there 
was no heart disease per se, and that the 
heart lesion is the result of overstimulation 
as part of the general increase of body 
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metabolism due to thyrotoxicosis. As 
rule, the latter stand anesthetics well. 
When we consider that we can give these 
highstrung persons avertin nowadays, let 
them go to sleep in their beds and find 
themselves in their bed when they wake up 
after a successful operation, there is really 
very little excuse for subjecting them to 
the terrific psychologic trauma of operation 
under local anesthesia. Most qualified 
authorities on thyroid surgery will use 
local only under exceptional circumstances 
when other forms of anesthesia are contra- 
indicated. It should be stated at this time 
that auricular fibrillation in these cases is 
no contraindication to thyroidectomy. In 
spite of the fibrillation these patients stand 
operation well, and frequently the fibrilla- 
tion disappears in a few days. 


SUMMARY 


1. The most common types of heart 
disease have been discussed from the 
standpoint of a choice of anesthetics. 

2. Anesthetics have been chosen for each 
type of heart disease that will involve the 
least risk. 

3. Contraindications to certain anes- 
thetics in various types of heart disease 
have been emphasized. 

4. A suggestion for the improvement of 
the service by a more careful consideration 
in the choice of anesthetics by both the 
surgeon and the anesthetist has been made. 
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SOME MECHANICAL DERANGEMENTS OF THE KNEE AND 
SHOULDER* 


Me tvin S. HENDERSON, M.D. 


Section on Orthopedic Surgery, The Mayo Clinic 


ROCHESTER, MINNESOTA | 


HE knee joint is the largest joint in 

the body. Its skeletal structure Is un- 

stable, for it consists merely of the 
expanded ends of the femur and tibia, 
necessitating an ingenious and effective 
ligamentous system. 

Derangement of the semilunar cartilages 
is the most common cause of intrinsic dis- 
orders of the knee joint, and the internal 
semilunar cartilage is the chief offender. It 
is estimated that it is involved four to ten 
times more often than the external semi- 
lunar cartilage. Because they are fibro- 
cartilaginous in structure, the semilunar 
cartilages become torn in their substance 
rather than broken or fractured. The 
internal semilunar cartilage is firmly adher- 
ent to the capsule, whereas the external 
semilunar cartilage is loosely attached. 
These facts are important because, if the 
internal semilunar cartilage is caught 
between the condyle and the head of the 
tibia, it cannot escape, but will become 
ripped or torn in its substance. The exter- 
nal semilunar cartilage, due to its loose 
attachment to the capsule, has a certain 
amount of freedom, and thus may slip out 
of the grasp of the ends of the bones. 

The crucial ligaments are also important. 
The anterior crucial ligament courses from 
the anterior part of the tibial platform near 
the tibial spine, upward, backward and 
lateralward to be attached to the lateral 
condyle of the femur. It prevents the tibia 
from slipping forward on the femur and 
prevents the femur from slipping backward 
on the tibai. The posterior crucial ligament 
arises posteriorly from the area contiguous 
with the tibial spine and courses upward, 


forward and medialward to be attached 
anteriorly to the medial condyle of the 
femur in the intercondylar notch. It 
prevents the femur from slipping forward 
on the tibia and prevents the tibia from 
slipping backward on the femur. The 
crucial ligaments are damaged in mechani- 
cal derangements of the knee joint more 
often than is realized, the anterior ligament 
being injured more frequently than the pos- 
terior. It is possible that the pull on the 
crucial ligament at its attachment to the 
internal condyle may have something to do 
with the formation of loose bodies in cases 
of osteochondritis dissecans. 

In 1934, we made a study of the records 
of 560 patients who were suffering from 
derangement of the knee joint and who 
were operated on at The Mayo Clinic.! 
There were 587 operations: 343 for de- 
rangement of the semilunar cartilage and 
244 for osteocartilaginous bodies. Three 
hundred and thirteen operations were 
performed for injuries of the internal 
semilunar cartilage and thirty were done 
for injuries to the external semilunar 
cartilage. There were four males to one 
female, and most of the patients were less 
than 30 years of age. 


DERANGEMENT OF THE SEMILUNAR 
CARTILAGES 


The patient is usually a male in the 
active period of life, and engaged in some 
active pursuit or sport when the injury 
occurs. The knee is usually in a partially 
flexed position with the foot externally 
rotated. (Fig. 1.) The pain consequent to 
the locking may be excruciating, there is 


* Abstract of lecture given at the University of Minnesota, Center for Continuation Study, Minneapolis, March 
14, 1939. 
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inability to extend the knee completely and 
swelling occurs within a short time. Later, 
when ambulatory, the patient may note a 


Angle 
deflection 


Fic. 1. Angle of weakness of 
knee; partial flexion with 
eversion of foot. 


feeling of insecurity as if something were 
amiss in the joint. The pain is diffuse at 
first, but the tenderness gradually becomes 
localized, depending on which cartilage is 
involved, and the effusion gradually is 
absorbed. Usually, recurrent attacks of 
locking occur while the patient is engaged 
in some sport, but occasionally there is no 
history of injury and we Have records of 
several cases in which locking has occurred 
on merely turning over in bed. The onsets 
tend to become more frequent as a rule, 
but the pain and ensuing swelling seem to 
lessen each time. The diagnosis rests 
almost entirely on the subjective symp- 
toms, for when the patient presents himself 
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to the surgeon there is usually nothing 
abnormal to be seen or felt in the knee and 
study of the roentgenogram usually gives 
negative results. 

In mild cases of arthritis some confusion 
may arise as there may be a sensation of 
catching skin to locking caused by the 
synovia being nipped between the joint 
surfaces. Complaints of symptoms from 
other joints should serve to put the surgeon 
on guard. Osteocartilaginous bodies are 
readily detected by roentgenologic ex- 
amination, but in some cases of the early 
stages of osteochondritis dissecans in which 
the body is not yet separated, there is a 
feeling of insecurity and instability similar 
to cases in which the semilunar cartilages 
are at fault. 

Derangement of the external semilunar 
cartilage causes the same symptoms as 
derangement of the internal cartilage 
except that the pain Is generally referred to 
the outer side of the knee in the former 
instance. 


OPERATION 


Unless locking of the knee cannot be 
reduced the first time that it happens, 
operation should not be performed until 
locking of the knee has occurred several 
times. If, in addition to locking, the 
internal semilunar cartilage is injured, it Is 
preferable to make a small, anterior, 
internal incision across the triangular space 
bounded by the tibia, the condyle of the 
femur, the patella and the ligament of the 
patella, with the knee flexed to form a right 
angle. (Fig. 2.) If the external semilunar 
cartilage is involved, the space on the outer 
side of the knee corresponding with that 
just described should be opened. It is 
possible to remove the entire cartilage 
through an anterior incision, but if, in such 
an endeavor, the incision must be enlarged 
so as to endanger the lateral ligament, it 1s 
better to remove the anterior portion of the 
cartilage and to make a posterior lateral 
incision on the inner or outer side, depend- 
ing on which cartilage is to be removed, 
and the posterior part of the cartilage 
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handle fracture described by Rutherford 
Morison many years ago. | think a better 
term would be “loop” tear, because it is in 


should be removed through this separate 
incision. The operation should be done with 


a tourniquet in place and after the opera- 


Incision 


MAYO CLINIC 


Fic. 2. Antero-internal incision for removal of internal semilunar cartilage. 


tion is completed, the knee should be held 
for at least seventy-two hours on a poste- 
rior splint or in a plaster cast in almost 
complete extension. 


PATHOLOGY 


There are four types of tears or fractures 
which are most commonly seen in the 
internal semilunar cartilage. (Fig. 3.) One is 
a tag-like flap of the internal semilunar 
cartilage hanging from the anterior portion 
of the cartilage, which may flop back and 
forth and may be caught between the 
condyle and the tibia. 

The second is also .pedunculated, but 
arises in the middle third. If it is folded 
backward it may be difficult to see on 
opening the knee joint. 

The third, and in our experience the 
most common, is the so-called bucket 


the form of a loop, being attached ante- 
riorly to the anterior portion of the semi- 
lunar cartilage and posteriorly to the 
posterior portion. The loop lies in the 
intercondylar notch and prevents extension 
of the knee. 

The fourth is a pedunculated tag or flap 
in the posterior third. This type produces 
bizarre symptoms and cannot be seen 
through an anterior incision. 

The types of tears of the external carti- 
lage are not so constant or so readily 
classified as those of the internal cartilage. 
In our experience the bucket handle type is 
the most common type of tear of the 
external cartilage. 

Of the 343 operations, there were 122 in 
which a fracture was not demonstrable 
whereas, in 221 instances a fracture or tear 
could be shown. Derangement may be 
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caused by a hypermobile cartilage which 


manages to slip out of the grasp of the ends 
of the bones before actual damage occurs. 


nterior 
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possibility should be explained to patients 
before operation if any instability of the 
knee is present and they should be warned 


Fic. 3. Four common types of tears in internal semilunar car- 
tilage. (From Henderson, in S. Clin. North America, 7: 


1425, 1927.) 


The symptoms are very similar to and 
usually cannot be distinguished from those 
which are present when a fractured carti- 
lage is the cause of the disability. However, 
the percentage of good results among 
patients who had the cartilage removed 
because it was thought to be hypermobile is 
not so great as among those who had tears 
or fractures of the meniscus that were 
demonstrable at operation. 


RESULTS 


Complete relief was obtained in 77.3 per 
cent of the cases in which operation was 
performed. In addition, in another 15.3 per 
cent of these cases definite improvement 
and relief of many of the symptoms were 
noted. In 7.4 per cent improvement did not 
occur. I feel sure that in some of the cases, 
failure to realize relief was due to the fact 
that severe injury and partial rupture of 
the crucial ligaments had occurred. This 


that, although the operation will relieve the 
locking or catching in the knee, if they have 
ligamentous injury the weakness will prob- 
ably persist. 


OSTEOCARTILAGINOUS LOOSE BODIES 


Derangements due to osteocartilaginous 
loose bodies may be classed under three 
headings: first, those in which the bodies 
arise because of osteochondritis dissecans; 
second, those due to osteoarthritis; and 
third, those due to osteochondromatosis. 

Osteochondritis dissecans and _ osteo- 
chondromatosis occur in young patients, 
whereas osteoarthritis occurs in the more 
elderly. In the aforementioned group study 
there were 233 patients, 187 males and 
fifty-seven females, who were operated on 
for the removal of loose bodies in the knee 
joint. 

Osteochondritis Dissecans. One hundred 
and thirty-five of 233 patients had loose 


| 
Zs Posterior 

Loop or Middle 

bucket S third 
handle fracture 

% Ss racture S= 

4 

a b 

ZEN 

M(((Posterior 

third ( third 

NS fracture WN fracture 

| d 


New Series Vor. XLVIII, No. 3 
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synovial fluid to allow formation of carti- 


(Fig. 4.) There were 105 males and thirty _ lage that will completely surround the body. 


females. The internal condyle was the site 


Fic. 4. Osteochondritis dissecans of the internal 
condyle of the femur. (From Henderson, in 
South. M. J., 19: 633, 1926.) 


of origin in 118 cases. In some cases it was 
impossible to determine from just what 
place the loose body arose, but in a few it 
evidently originated from the external 
condyle. The etiology of osteochondritis 
dissecans is not understood thoroughly, but 
it is probable that there is a blocking of an 
end artery with consequent aseptic necrosis 
of a portion of bone and cartilage, and the 
body is cast off and wanders about the 
joint. Loose bodies in cases of osteochondri- 
tis dissecans are usually single and rarely 
exceed two or three in number and they 
may be completely covered with cartilage 
because, as they wander about the joint, 
sufficient nourishment is obtained from the 


In a few cases loose bodies were removed 


Fic. 5. Osteochondromatosis with multiple 
osteocartilaginous bodies. 


from both knees. When the body is 
removed, the roughened edges about the 
region from which it has been derived 
should be smoothed down. 

Some adolescent patients may have very 
indefinite symptoms. They may complain 
merely of a feeling of insecurity in the knee. 
There may not be much pain, but a dis- 
ability may curtail activity. Later on, 
the body shows up on _ roentgenologic 
examination. 

Osteochondromatosis. We believe that 
osteochondromatosis is a benign neoplastic 
process. (Fig. 5.) The bodies originate in 
the synovial membrane, usually at the 
margins where the membrane is reflected 
from the bone, but occasionally the entire 
synovial sac participates in the process. 
Small pedunculated tags of tissue hang 
down and become fibrous on the tip; then 
cartilage and bone actually form in them. 
They become broken off as they become 
larger and heavier, and wander about the 
joint. As long as these bodies are attached 
by a pedicle and have a blood supply, the 
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bone in them is alive, but on breaking free 
from their pedicle the bony portion be- 
comes necrotic. The number of the bodies 
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catching and locking only, but will in no 
way help the arthritis. 
Osteocartilaginous bodies vary in size 


‘Tibia 

actovius m. 

Gracilis m. 
a“ 


Fic. 6. Postero-internal incision for removal of loose bodies from posterior compart- 


ment. (From Henderson, in Surg., Gynec. e? Obst., 


varies greatly in cases of osteochondro- 
matosis. Several cases have been reported 
in which more than a thousand loose bodies 
have been removed and there are many in 
which a hundred or more have been found 
in one knee joint. 

Some recommend that a complete syno- 
vectomy be performed in every case, but in 
most of ours we have merely removed the 
wandering loose bodies and the bodies 
attached by pedicles. There have been few 
recurrences. 

Osteocartilaginous Bodies Due to Osteo- 
arthritis. Osteoarthritis of the knee is a 
common condition in elderly people. Not 
infrequently the osteophytic growths be- 
come very large and pieces break off within 
the jomt and become wandering loose 
bodies. The number of these bodies rarely 
_ exceeds three or four. Many elderly pa- 
tients have very little trouble with them 
and in that case removal is not advisable. 
However, if the bodies cause locking, they 
can be removed easily under local anes- 
thesia. The patient must be warned that 
removal of the bodies will prevent the 


33: 698, 1921.) 


and shape. Those which stay at the 
periphery of the joint and do not wander 
much are mulberry-like and rough, whereas 
those which are free to wander become very 
smooth and polished. 

Sometimes the loose bodies retreat into 
the posterior internal or posterior external 
compartment where they cannot cause 
locking. In this situation they are best 
reached by posterior internal or posterior 
external incisions at the margin of the 
joint, just anterior to either hamstring. 
(Fig. 6.) With the knee partially flexed to 
relax the hamstrings, the capsule lies just 
beneath the skin and fat in this region. 
There is a median raphé in the midline and 
an instrument cannot be passed from the 
external posterior compartment to the 
internal or vice versa. If bodies lie in both 
compartments, bilateral incisions must be 
made. 


RECURRENT DISLOCATIONS 
OF THE PATELLA 


Recurrent dislocations of the patella are 
comparatively rare. In 1933,! I made a 
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study of a group of such cases at The Mayo 
Clinic and found that we had operated on 
thirty-five patients who had recurrent 
dislocations of the patella. 


Vastus Rectus ./ Vastus 
medialis, is/// lateralis 


Fic. 7. Transference of insertion of ligamentum 
patellae inward to prevent recurrent disloca- 
tions of the patella. 


The diagnosis is not always easy, for the 
surgeon seldom sees the patient when the 
patella is dislocated. The patient describes 
a sudden “‘giving-away” of the knee, 
accompanied by pain which is so severe 
that the abnormal position of the patella 
is not noticed. Usually some friend pulls on 
the knee and the patella ‘‘goes back”’ with 
a snap, much as happens when a semilunar 
cartilage is at fault. Since injuries of the 
cartilages are more common than disloca- 
tion of the patella, it is generally assumed 
that derangement of a cartilage has 
occurred. 

There are several points in the differ- 
ential diagnosis that are worthwhile. First, 
dislocation of the patella usually occurs in 
young women, whereas cartilaginous in- 
juries usually affect men, predominantly; 
second, there is occasionally a family 
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history of dislocation of the patella, and 
third, the condition may have occurred 
previously in the opposite knee. It is better 
not to operate until there has been a suffi- 


Agromion 
process 


Clavicle 


/ Direction 
of 


idislocation 


Fic. 8. Tenosuspension operation for recurrent dis- 
location of the shoulder. Diagrammatic drawing 
showing the method of drilling holes through the 
bone and the use of a trocar and cannula to facili- 
tate insertion of the tendon. (From Henderson, 
in J. Bone é» Joint Surg., 33: 978, 1935.) 


cient number of dislocations to enable the 
patient to tell whether the pateila slips 
outward during the attack. A knock-knee 
deformity may be present. A clue may be 
obtained by the examiner in the following 
manner: He should sit beside the patient, 
see that the patient is thoroughly relaxed, 
the examiner holding the knee extended; 
then the examiner should gradually flex the 
patient’s knee, at the same time pushing 
the patella laterally. As a flexion of about 
150 degrees is reached the patient will 
usually grab for the knee and exclaim: 
‘That is the way it happens.” 

The etiology is not certain. Some sur- 
geons maintain that the external condyle is 
deficient, that is, the anteroposterior diam- 
eter is subnormal and thus the patella 
slips off it easily. Another explanation is 
that the patella is small and triangular in 
shape. Probably both of these contribute 
partially in causing the condition. 

Swelling follows the attack and there 
may be ecchymosis, particularly at the 
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time of the initial dislocation. Ecchymosis _ the patient will have considerable difficulty 
is not commonly associated with derange- 
ments of the semilunar cartilages. 
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in flexing the knee, because the new contact 
areas of the patella and femur must be 


/ 
S longus 
tendon 


Fic. 9. Method of removal of a strip half the thickness of the peroneus 
longus tendon; the remaining half is sutured back into place. 
(From Henderson, in J. Bone ev Joint Surg., 33: 978, 1935.) 


The treatment is simple in principle.! 
The operation which we prefer is one in 
which the insertion of the quadriceps 
tendon, along with a piece of bone of fair 
size Is lifted up and transferred well inward 
and downward onto the flat internal surface 
of the tibia, so that when extension of the 
knee is attempted the pull of the quadri- 
ceps tendon will be such that the patella is 
pulled inward rather than outward. (Fig. 
7.) If this procedure is carried out properly, 
the chances of failure are practically 
nonexistent. I believe that all the failures 
that we have had after this type of opera- 
tion have been due to permitting too early 
use of the knee or to technical errors. 

In our aforementioned group, there were 
thirty-nine operations on thirty-five pa- 
tients, some of these patients requiring 
bilateral operations. In thirty-three of the 
cases, 94 per cent, the results were excel- 
lent. For about a year after the operation, 


broken in, as it were. It is essential that the 
knee not be flexed sufficiently to exert a 
pull on the new insertion of the quadriceps 
tendon until this insertion has become 
firmly adherent in its new position, cer- 
tainly not before three months have 
elapsed. When the quadriceps tendon and 
its Insertion are transplanted, a large piece 
of bone should be taken up with it and then 
either placed in a carefully prepared slot in 
the cortex on the inner side of the tibia or 
held firmly to the bone by a beef bone screw 
or some such means until union develops. 


OSTEOCARTILAGINOUS LOOSE BODIES 
IN THE SHOULDER JOINT 


Occasionally, loose bodies are to be found 
in the shoulder joint. They cause irregular 
painful catching and locking. It is our 
opinion that the loose bodies encountered 
in our cases were due to osteochondromato- 
sis. Their removal relieved the patients. 


— 

| , 
| 
/ d 
/ ce 

o \ it | | \. Y, 
\ 

\ \ | \ 

4 

\ 


New Series Vor. XLVIII, No. 3 


Sometimes removal can be accomplished by 
a single posterior incision, since the capsule 
is more readily accessible at that point, and 
by manipulation of the shoulder and 
pressure on the joint bimanually, the loose 
bodies can be forced to the posterior 
compartment and removed. 


HABITUAL OR RECURRENT DISLOCATIONS 
OF THE SHOULDER 


This condition is commonly encountered 
among men, particularly those who engage 
in athletics. The etiology is not known, and 
considering the skeletal structure of the 
shoulder joint, it is a marvel that these 
habitual dislocations are not more common 
than they are. The head of the bone is held 
in place chiefly by muscular action. 

Recurrent dislocations usually follow a 
primary traumatic dislocation. However, 
sometimes the initial dislocation follows 
such a slight strain that it cannot be called 
a true traumatic dislocation. Thereafter, 
dislocations occur on some trivial move- 
ment, such as stretching forward to grasp 
an object or even during sleep. Some 
authorities claim that the head of the 
humerus is misshapen, but in our cases we 
could not feel certain that this was true. 
In those cases in which the head was mis- 
shapen there had been so many dislocations 
and so many reductions that the distortion 
could be attributed to them. The patient 
is not only incapacitated and subject to 
much pain by the actual dislocations, but 
also becomes continually apprehensive and 
fearful of possible dislocation. 

There are a number of surgical proce- 
dures available, and perhaps I can best 
illustrate the point that I wish to make by 
reviewing briefly the Iast report that I 
made on this condition in 1935.” Up to that 
time we had operated on sixty patients. 
In nineteen we had done the old capsulor- 
rhaphy operation, i.e., reefing and over- 
lapping the capsule as one would overlap 
tissues in an operation for hernia. The 
results in these cases were disappointing. 
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Only 37.5 per cent of the patients were 
completely relieved. We then turned to the 
Claremont operation, which consists of 
making a long posterior incision and lifting 
up the posterior fourth of the deltoid 
muscle, carrying it forward through the 
quadrilateral space anteriorly and then, by 
means of a small anterior incision, fastening 
It to the coracoid process. But again, the 
results were disappointing. Of eight pa- 
tients, four, or 50 per cent, experienced a 
recurrence. Finally, in 1924, we turned to 
what I called the tenosuspension operation 
(Fig. 8), which consists of taking a piece of 
the peroneus longus tendon from the 
patient’s leg and placing it through a hole 
bored in the head of the humerus and 
through a hole bored in the acromion 
process, thus making a suspensory ligament 
entirely extra-articular for the head of the 
humerus. This procedure has given us our 
best results. Of twenty-nine cases there 
were twenty-six, 90 per cent, in which 
further trouble did not occur, and the 
results in our later cases as we grew more 
experienced in the operation, have con- 
tinued to be even better than that. The 
Nicola operation is the same as the teno- 
suspension operation in principle, but has 
the disadvantage that the tendon traverses 
the joint. This necessitates opening the 
joint and entails considerable dissection. 

The postoperative period of disability in 
the tenosuspension operation is brief. The 
patient is usually in the hospital for only 
about ten days or two weeks. We now use 
only one-half of the peroneus longus 
tendon (Fig. 9) and the patient walks on 
the foot in a week without difficulty. We 
have had a number of athletes, such as 
boxers and swimmers, who have carried on 
very efficiently after the operation. 
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THE INDUSTRIAL BACK FROM THE INTERNISTS 
VIEW POINT* 


RUTHERFORD T. JOHNSTONE, M.D. 


Director of Occupational Diseases, Golden State Hospital 


LOS ANGELES, CALIFORNIA 


N complete disregard of the multiple 

causes of backache, the tendency in 

industrial medicine is to “‘mass group” 
all these cases under the diagnosis of 
“back sprain.” This error seems to be 
predicated upon the “locale” of the onset 
of pain. If it occurs while a man is cutting 
his own lawn, the term Iumbago is invari- 
ably applied and the condition is attrib- 
uted to causes within the man. However, 
if the pain arises while a man is stooping, 
bending or lifting at an industrial plant it is 
called back sprain and considered the 
result of motion while working for someone 
else. The situation assumes added import 
when it is appreciated that this disability 
is becoming one of the most frequent claims 
for compensation. 

In the series offered for consideration, 
an inadequate or negligible history of injury 
occurred in over 70 per cent of the cases. 
Obviously, then, the history should deter- 
mine the. basis for investigation before 
accepting or denying the occupational 
origin. The patient brought in disabled be- 
cause of a fall from a ladder or platform 
requires such an examination as will deter- 
mine the extent of his injury, but the man 
who becomes disabled while engaged in a 
simple motion requires an investigation 
upon more divergent lines. It is imperative 
that criteria of normal and abnormal 
motion or movement be established in the 
examiner's mind. If the origin of pain is to 
be evaluated and its responsibility allo- 
cated, the above statement must become 
indelibly fixed in the minds of all industrial 
physicians. 

Despite the contention that in the evolu- 
tion of man instability of the lower back 


* From the Special Examination Department, Golden State Hospital (C. E. Early, m.p. 


occurred when he assumed the orthograde 
position, there does exist a normal, phy- 
siologic range of motion. Sprain is defined 
as an overstrain, the result of excessive 
motion. Accepting the last two statements 
as a premise, how can a motion to which 
one is accustomed, one executed daily in 
the same manner, one within the normal 
range and lacking the qualities of excessive, 
strenuous or unusual, constitute a sprain? 
Yet, beyond any question of doubt, mild 
to severe disabling pain does occur follow- 
ing a normal motion or a trivial act. 
Why? It should be apparent that it would 
not have occurred had there not been an 
added factor, an unrealized factor, present. 
It must be this added factor, this added 
‘straw”’ that “breaks”’ the patient’s back. 
The failure to search for it in industrial 
medicine has resulted in the preponderant 
diagnosis of back sprain. 

The sacroiliac cause or theory will 
receive no mention other than to state 
that despite its refutation by reputable 
investigators it still finds wide acceptance. 
Invariably the diagnosis is made without 
benefit of x-ray. Such acumen is uncanny or 
simple sorcery. Sacralization, failure of 
fusion, abnormal articular facets, spon- 
dylolisthesis, horizontal sacrum, the nar- 
rowed intervertebral disc, herniation of the 
disc, hypertrophy of the ligamentum fla- 
vum, and contracture of the iliotibial 
band have been accepted or condemned as 
a cause of back pain. Judovich and Bates 
detract importance from the lumbosacral 
area and indict the dorsolumbar junction. 
Markoff attributes much back pain to a 
vasospastic disorder. Ridlon and Berk- 
heiser call attention to the calcareous 
and Associated Staff). 
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degeneration of the abdominal aorta as 
pertinent to backache. The author had one 
such unquestionable case in this series and 
eight others where this apparent circula- 
tory deficiency was considered contribu- 
tory. Gratz, using pneumofasciograms, 
demonstrates adhesions which he believes 
are the preponderant cause of back pain. 
Faulty posture, poor nutrition, insufficient 
exercise and ignorance as to how to execute 
motion are definite sources of back pain. 
Allergy, endocrine imbalance and referred 
pain from adjacent organs must be con- 
sidered in this passing parade of possi- 
bilities. Finally, but most important, are 
the secondary effects from systemic or 
focal infection. Why this last mentioned 
source is accorded such negligible recogni- 
tion by the industrial physician is beyond 
understanding. Pain occurring in the knee, 
elbow or shoulder invariably institutes 
a search for infection elsewhere in the 
body. Are the fascial planes and the verte- 
bral joints not just as susceptible? 

Consideration of all this varied etiology 
outlined in the review just completed 
stimulated the study offered in this paper 
and initiated three years ago. That the 
term back sprain could be applied to 
approximately 80 per cent of these dis- 
abilities appeared unreasonable and un- 
scientific. It was felt that an adequate 
answer could be obtained only by studying 
a sufficiently large series of cases and only 
those cases where the onset of pain 
allegedly occurred while the patient was 
working. The series represents all ages, 
races, various social levels and all types of 
industry. 

In the clinic where this material was 
gathered the following procedure is ob- 
served. Excluding the recently traumatized 
back (severe falls, crushes and_ blows) 
every patient alleging back pain is referred 
to the Special Examination Department. 
Following a detailed, exacting history and 
a complete physical examination, x-rays, 
urinalyses and blood counts are done 
routinely. If indicated and when necessary 
to establish the diagnosis, further x-rays 
of teeth, sinuses, lungs, genitourinary 
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tract, etc., are made; also blood Wasser- 
mann, blood chemistry, blood sedimenta- 
tion, smears and cultures are taken. The 
data gathered from this three year study 
are presented in the tables. 


TABLE 1 
(April 1, 1936-February 28, 1939) 

Percentage of total clinic admissions, 

Percentage of total clinic admissions, 

Patients referred to clinic diagnosed as 

Patients referred to clinic diagnosed as 

5 per cent 


* Note the increase of 2.8 per cent of back claims in 
1938 over 1936. 

Special attention is directed to the 
group of patients seen, treated, and diag- 
nosed elsewhere before being referred to 
this clinic. These figures indicate that 
practically 80 per cent of the patients 
coming in from general industrial practice 
had been accepted as arising out of and 
due to occupation. 


TABLE 
| N | | Percent- 
| NO: | Ac- | Re- | age of 
of | | 
cepted) jected) Rejec- 
Cases | 
tions 
1936 (nine months)... . | 722, 433 289 40 
1,014) 315 609 59 
1939 (two months)... .| 56) 134, 71 
3,018 | | 1,650) Average 


57 


The reason for the sharp rise in the per- 
centage of rejections found in Table 11 is 
that in the summer of 1937 a policy of 
unlimited laboratory investigation was 
adopted. This resulted in finding pathology 
which, when considered with a negligible 
history of injury, formed a basis of rejec- 
tion. While the entire average rejection 
over a three year period has been only 
57 per cent, the rejections for 1938 and to 
date in 1939 averaged 70 per cent. 
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TABLE 
} 
Per 
Findings No. uae 
Accepted cases. Contusion..............| 423 | 31 
Accepted cases. Leucocytosis........... 3 
Rejected cases. Leucocytosis. . | 37 
Rejected cases. Abnormal urine, smears, 
serology, blood chemistry, etc....... exe 13 
Rejected cases. icine of previous back 
TABLE Iv 
Defective oral hygiene of significant degree....... 696 
Pneumonia—pain in dorsal area first symptom... 2 


Aortitis with positive serology.................. 6 
Coronary heart disease—suspected.............. 2 
Appendicitis, with chief complaint of back pain.. 3 
6 
3 
3 
I 
7 
I 


Nephritis with urinary evidence................. 
Acute gonorrhea (back pain reason for exami- 
512 
Enlarged 2 
Abortion (called industrial doctor because of back- 
Pylonidal cyst (alleging its presence as resulting 


Qa 


from contusion or stramm)...............<ses0- 26 
Pernicious anemia (presented himself because of 

“‘sciatica”’ of legs from heavy lifting).......... I 
Lead poisoning (back pain first symptom)...... I 
Bronchiogenic carcinoma (presented himself be- 

Obesity (marked, with recurrent back pain but 

Obesity (marked, with recurrent back pain, with 

congenital defective spime)................... 9 
Adiposogenital dystrophy (age 13; back pain after 

one day of lifting grocery baskets)............ I 


Tables 111 and tv comprise exhibit a in 
the indictment of the universal usage of 
the term “back strain” as a diagnosis of 
backache in the working man. Of the 
accepted cases, one-third revealed a history 
of actual contusion, leaving only two- 
thirds, or 945 out of 3,018 cases, to be 
accounted for by unusual stress or strain 


Johnstone—Industrial Back 


JUNE, 1940 


or extraordinary circumstances. One can- 
not pass over lightly the fact that of the 
rejected cases 51 per cent had abnormal 
laboratory findings. Nor can one observe 
the extensive pathology listed in Table tv 
without realizing that the workman is 
subjected to the same ills all man is heir 
to and, therefore, the origin of his pain 
should not be stereotyped. 


TABLE \ 

Lumbosacral pictures.............. 1,929 
180 
Osteoarthritis. . 24.6 per cent 
Cancer of vertebral bodies. er ae 6 
Myeloma with involvement of spine. I 
Kummell’s disease................. 5 
Nuclear expansions (Schmorl’s carti- 

laginous nodules)................ 32 per cent 

TABLE VI 

Variations in Iumbosacral area...... 1,929 
14.6 per cent 

5.2 per cent 

Q.4 per cent 
Patlure of 18.4 per cent 
Horizontal sacrum. 3.4 per cent 
Narrowed lumbosacral disc. . oe 52 per cent 
Spondylolisthesis. . 2.8 per cent 
Posterior displacement of fifth lumbar 21 


Articular facet variations (incom- 
Nucleus pulposus—herniation into 


1.6 per cent 


A narrowed lumbosacral disc found in 
52 per cent of the cases is evidently a 
smaller’ number than that found by 
Williams and others. Our figure represents 
cases which showed not only a wedging of 
this disc but a diminution of the foramina. 
Efforts to determine cord pressure or 
blockage by posterior displacement of the 
nucleus pulposus have been but recently 
begun in the clinic so that we have no 
knowledge as to how often it might have 
been present in this series. Posterior dis- 
placement of the fifth lumbar is found in 
twenty-one cases in our series. We believe 
that these are not optical illusions, as 
Willis warns they are apt to be. 


CONCLUSION 


Any conclusion that backache has a 
multiple and varied etiology is redundant. 
There prevails no paucity of possible 
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causes. But the amazing revelation to be 
garnered from this study is that in spite 
of the recognized causes and irrespective 
of the possible pathology existing to 
explain backache, a diagnosis of assump- 
tion—a blanket diagnosis—occurs in 80 
per cent of these cases. This paper contends 
that if a cause is sought by individual study 
of the case, a reversal of these figures takes 
place. This three year study would show 
that in the general industrial practice 75 
per cent to 80 per cent of all back cases are 
considered occupational in origin and cited 
for compensation, whereas our clinic ac- 
cepts only 30 per cent as arising from 
employment; and 70 per cent are denied 
compensation. The basis for this difference 
is to be found in personal opinion, inter- 
pretation of certain definitions, and in the 
employment of a thorough investigation. 

1. The preformed mental attitude of the 
examiner. Prejudice, grievance or merce- 
nary desire may automatically disfavor the 
employer or carrier; or the physician may 
favor the carrier too frequently by suspect- 
ing the majority of such patients as being 
malingerers. Personally, we believe that 
few, if any, acute back cases are true 
malingerers. 

2. The individual interpretations of cer- 
tain fundamental definitions. 

(a) Sprain. This has already been defined. 
To use this diagnosis, the examiner must 
weigh the alternates of usual or unusual, 
normal or excessive, an ordinary or an 
overt act. 

(b) The purpose behind and the philoso- 
phy of workman’s compensation. Liability 
as intended by this code must be squarely 
interpreted. Liability can be imposed for 
only those disabilities that are caused or 
aggravated by circumstances, conditions 
and environment which constitute a hazard 
and to which normally one would not be 
subjected. Therefore, one must ask, does 
normal motion constitute an_ industrial 
hazard? 

Finally, from the internist’s viewpoint, 
the disabling back is not an industrial 
entity. The practice of according it the 
same occupational earmarks as are attri- 
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buted to silicosis or lead poisoning, for 
instance, is a fallacy. Such an assumption 
constitutes an economic injustice to indus- 
try mn general as well as an unjust con- 
sideration of the patient who deserves a 
diagnosis. From the internist’s viewpoint 
the so-called ‘industrial back” is not 
primarily an orthopedic problem. It is one 
for differential diagnosis. From his view- 
point and study, disease and infection 
comprise a considerable portion of the 
etiology. 
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RECENT editorial in the Journal of 
the American Medical Association,} 
entitled, ‘“The Renaissance of Silk 
in Surgery,” must be viewed with consider- 
able disquietude. Apparently a cycle of 
surgical technique has been completed, and 
we are now about to enter a new one 
making the same mistakes which we did 
not learn to avoid in the last. A general 
recommendation for silk cannot ignore the 
contraindications for the use of this 
material, nor can the surgical technique 
generally employed for suturing be trans- 
posed to the use of silk without causing a 
greater number of complications than is 
encountered at present. After Lister intro- 
duced “‘antiseptic’”’ catgut, many surgeons 
continued to have wound complications as 
before, but at least, as Godlee pointed out, 
the introduction of the antiseptic absorb- 
able suture retired to oblivion the use of 
non-absorbable sutures with ends hanging 
out of the wound in order that they might 
be removed later when suppuration started. 
Kocher with his “fort mit dem Catgut” 
successfully introduced the use of “‘anti- 
septic” silk on the continent, and his work 
inspired Halsted to use silk with equal 
success in this country. 

But Halsted fully realized the danger of 
every surgeon’s adopting the use of silk, 
and those who quote him usually fail to 
repeat what he said about a_ proper 
technique for this material.? His catgut-silk 
paradox is as follows: 


“Paradox, because (1) a surgeon uses catgut 
because he cannot get good results with silk— 
has stitch abscesses continually from ligatures 
as well as sutures. (2) A good surgeon (Kocher 
for example) says, ‘I have no trouble since I 
gave up catgut and commenced using silk ex- 
clusively.” The surgeon hears this and says, 
“Well, now I understand why so few of my 
wounds heal well. I should have used silk in- 
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stead of catgut.’ I said, ‘Don’t try silk, you will 
have more trouble than with catgut.’ Explana- 
tions followed. A bad technique will get best 
results with catgut. A good technique best 
results without catgut, that is silk. Good and 
bad results are relative terms. Almost anyone 
can get pretty good results with catgut but no 
one gets perfect results with catgut. To pre- 
vent even an occasional failure the good tech- 
nician resorts to silk. In the hand of a bad 
technician silk is disastrous.” 


Silk found wide acceptance in Europe on 
the recommendation of Kocher, but soon 
chronically draining sinuses began to result 
from operative wounds which became 
infected and these were finally so prevalent 
that surgeons working in the out-patient 
departments carried crochet hooks as 
standard equipment to “fish silk 
sutures. More recently, Whipple® has told 
of the necessity of abandoning the use of 
silk when he first introduced it on his 
service because of lack of proper employ- 
ment and the complications which devel- 
oped. Shambaugh‘ has also indicated that 
the use of silk was abandoned for a number 
of years at the Peter Bent Brigham Hospi- 
tal. The use of silk will also suffer setbacks 
in this renaissance if the warnings regard- 
ing its mode of employment are not 
carefully heeded. The crochet hook should 
not return again, but already commercial 
houses are selling silk ‘“‘for use in general 
surgery” of diameters two or three times 
the correct sizes recommended by Halsted.’ 

Certainly there is no need to use silk 
because of catgut allergy, and more 
important still, the use of catgut should 
not be given up for this reason. The myth 
of catgut allergy needs to be exploded once 
and for all. Is it not unusual if there is a 
true allergy for catgut, that the only mani- 
festation of this allergy is an inflammatory 
reaction in the wound which can also be 
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produced by tying sutures too tightly or 
from not observing a rigid aseptic tech- 
nique? In the single instance reported 
in the literature of a supposed allergic 
manifestation to catgut other than a com- 
plication of wound healing, Tripp* theorized 
that his female patient developed asthma 
after an operation because her incision 
had been sutured with catgut, but he did 
absolutely nothing to prove that the at- 
tack had not resulted from one of many 
other causes of asthma. 

Moreover, when experiments are quoted 
in support of the thesis of catgut allergy, 
apparently the investigations of Reil,’ 
Frugoni,® and Gratia and Gilson® are for- 
gotten because they do not indicate that a 
specific allergy exists. These workers dem- 
onstrated, for example, that (1) catgut 
cannot be antigenic as it is absorbed and, 
therefore, could not produce an acquired 
hypersensitive state; (2) precipitation 
tests for catgut antibodies were negative, 
showing that a natural hypersensitive 
state does not exist; and (3) any reaction 
produced with catgut after so-called sen- 
sitization is nonspecific. 

Recently, from the Royal University 
of Pavia, Beluffi!® reported the results of 
an extensive investigation on the subject 
of catgut allergy, and came to the con- 
clusion that ‘“‘catgut does not possess 
antigenic properties; the previous introduc- 
tion and absorption of catgut do not 
produce a_ sensitization toward it or 
toward other proteins; and the reactions to 
catgut are interpreted not as allergic 
phenomena but more probably as foreign 
body reactions.” Finally, just a few months 
before this editorial! appeared, Pickrell! 
was unable to substantiate the work of 
Kraissl!2!3 which was quoted in_ the 
editorial as the proof of catgut allergy. In 
this investigation at Johns Hopkins Uni- 
versity, no wound disruption occurred in 
either rabbits or guinea pigs previously 
treated with catgut when proper aseptic 
precautions were observed in the repair of 
the wound. Pickrell pointed out that, in 
Kraissl’s illustrations, one of the wounds 
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which disrupted shortly after the repair 
occurred on an abdominal wall inade- 
quately shaved. Besides, neither guinea 
pigs nor rabbits, as Kraissl had claimed, 
could be sensitized to commercial catgut, or 
to a catgut extract furnished by Kraissl, 
and no evidence of sensitivity to catgut 
could be demonstrated in three patients 
whose wounds disrupted. In this regard, 
it should be mentioned that Glenn and 
Moore!* found an incidence of disrup- 
tion of 0.68 per cent in catgut sutured 
wounds and 0.61 per cent when silk was 
used. Lastly, in one hundred patients 
tested with catgut extract before and after 
operation, no sensitivity could be demon- 
strated; and therefore Pickrell concluded 
“that although catgut, like any other 
suture material, acts as a foreign body and 
causes a slight leukocytic response, it does 
not act as an antigen to induce the hyper- 
sensitive state.” The truth, then, should be 
admitted that a poor suture technique 
undoubtedly accounts for the wound heal- 
ing complications too glibly attributed to 
catgut allergy. 

It can reasonably be questioned how 
much the comparison of the results of the 
healing of clean wounds sutured with silk 
and catgut is influenced by better suture 
technique and the use of fine sizes when 
silk is employed. Indeed, the most rabid 
proponent of silk would admit that catgut 
is the better suture material if large sizes 
of silk were used by the technique of 
suturing usually employed for catgut. 

Too often the indications and contra- 
indications for the different suture mate- 
rials are forgotten. The best example of this 
comes in the form of a letter written to the 
Journal of the American Medical Associa- 
tion praising this same editorial and 
stating that ever since catgut and clips 
had been abandoned in mastoid operations 
(for what other reason than to close the 
skin?) the results have been excellent. 
Elementary as the statement must seem, 
to some, apparently, it must be reiterated 
again and again that catgut cannot be used 
to suture the skin because suppuration and 
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complications invariably develop. In other 
words, the use of catgut in the skin is 
definitely contraindicated. Equally as 
obvious, but apparently as frequently over- 
looked, is the fact that catgut should not be 
used in the subcutaneous fat except as very 
fine interrupted sutures to repair a sub- 
cutaneous fascia if this layer is sufficiently 
well-developed; better still, that catgut 
should not be used at all in this location. 
Induration of the wound results and, as 
Halsted pointed out, a few drops of serum 
are discharged on the ninth or tenth day. 
Silk also has its contraindications. It can- 
not be used with any degree of safety to 
suture the mucosa of hollow viscera. 
Mitchell!® and Soresi!” have reported the 
formation of chronic ulcerations about silk 
sutures in the gastrointestinal mucosa, and 
in the mucosae of the urinary bladder and 
gallbladder nonabsorbable sutures act as 
nidi for calculi. On the other hand, there is 
no question about the efficacy of silk in 
thyroid surgery and for the repair of cut 
tendons and nerves. 

When these indications and contra- 
indications are considered, it is obvious 
that in the repair of clean wounds in differ- 
ent tissues the best results will not always 
be obtained by using one type of suture 
material; that both catgut and silk are 
needed and probably will be for some time. 
In spite of all that has been written against 
the absorbable suture for the repair of the 
clean wound, catgut is still used by the 
great majority of surgeons, although ad- 
mittedly rather poorly, and the principle of 
absorbability of the suture has definite 
merit. Neither can the fact be ignored that 
catgut is almost universally used for the 
repair of contaminated wounds, although 
Shambaugh and Dunphy" write that 
wounds repaired with silk tolerate bacterial 
contamination better than similar wounds 
repaired with catgut. However, they used 
much larger catgut than silk, and the 
simple Jaw for the comparison of the 
chemical nature of foreign bodies dictates 
that physically they should be of the same 
magnitude. 
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There is no doubt that the healing of 
wounds could be immensely benefited in 
general by improving suture technique, but 
the endless argument about the type of 
suture material to use totally obscures this 
solution. Suturing is still in the basting, 
stage and the selection of the size required 
is judged more, as Harvey” points out, on 
the basis of the physique of the operator 
than on the needs of the tissue. “‘ Anyone,” 
says Dew,” “‘who has watched surgeons in 
many parts of the world carry out this 
simple procedure of closing the wound 
cannot help being struck not only by the 
diversity of the methods used, but even 
more by the variability of the healing 
process.” And yet the principles involved 
are very definite. At the risk of being didac- 
tic instead of platitudinous, they are listed 
below along with specific recommendations. 

1. Suture the cut edges to obtain healing 
in the shortest possible time after the in- 
fliction of the wound and not solely for the 
purpose of securing them as safely as 
possible. 

2. To do this, sutures must not be made 
the agents for transplanting bacteria into 
the wound. The clean wound is_ never 
sterile. Sutures pick up bacteria (1) by 
being soaked in a basin previously used to 
wash instruments coming from the wound; 
(2) by coming in contact with exposed 
skin edges, and (3) from repeated handling. 
The ligature on the spool, for example, 
repeatedly comes in contact with the blood 
from the wound and with the hands of the 
operator, concentrating the bacteria on the 
unused portion of the suture. “Finger 
surgery” is an excellent method to move 
the bacteria about the wound. Ives and 
Hirschfeld?! have shown that the majority 
of postoperative wound infections are 
caused by bacteria similar to those isolated 
from the wound at operation. 

3. Sutures should not be inserted and 
tied in such a manner as to create necrotic 
tissue in which the bacteria may grow. 
The bite of tissue included in the suture 
should be small, about 3¢ of an inch when 
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tied, and tied loosely. The edema that 
develops in the wound during the first 
forty-eight hours tightens the sutures 
further. The tightness required for skin 
sutures should be used as the guide for 
the tightness of deep sutures. The redness 
and infection which develop around the 
skin suture tied too tightly indicate the 
effect of the same degree of strangulation 
on the more easily necrotized muscle and 
fat. Large tufts of tissues should not be tied 
off by ligatures. The tuft should not be vis- 
ible. Excellent wound healing results when 
healthy cells are placed in contact with 
healthy cells. Because of the danger of 
necrosis resulting from tension on the 
sutures, layers of tissues which will not lie 
together should not be sutured together. 
Rather than attempt to approximate 
tissues under tension by means of sutures, 
one should release tissues by plastic inci- 
sions or not suture them at all. They 
usually separate again anyway. 

4. Traumatic wounds seen eight hours 
or more after infliction should not be 
sutured because bacteria have already 
begun to multiply. 

5. Sutures should be used sparingly. 
They are foreign bodies and, as such, aid 
in developing a bacterial infection. The 
common error is to use too much suture 
material and especially too large sizes. 
Because of the inability of the tissues to 
hold larger sutures, there is no need to use a 
suture larger than No. o catgut or its 
equivalent size of silk. Exceptionally, a 
larger strand may be needed to set the 
knot, but not to hold the tissues. 

6. In order that sutures may be used 
sparingly and yet have the greatest 
mechanical advantages, interrupted su- 
tures should be used with triple throw 
knots, all tied square. Taylor?? has shown 
that such knots provide the greatest 
security. Tissues having the greatest hold- 
ing power for the sutures or possessing a 
mechanical advantage should be sutured— 
the peritoneum, the fasciae, and the skin. 
The rest of the tissues do not need to be 
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sutured except under special circumstances. 
The suture should be of such a type that it 
pulls at right angles to the tissue fibers and 
not parallel to them. 

7. The clean wound made to drain an 
infected focus, as for example an appendi- 
ceal abscess, should not be contaminated 
during operation. Laparotomy pads pro- 
vide protection, and suction should be used 
to remove the pus. After the peritoneum is 
closed, the wound is treated as a traumatic 
wound, freshly contaminated, namely, by 
irrigation and debridement. Subsequent 
drainage seeps less between the layers if the 
drains are placed at one end of the wound. 
There is no need of the defeatist attitude 
that all such wounds become infected, and 
that therefore the layers above the peri- 
toneum should be left open to heal by 
secondary intention. 

8. The skin edges should be everted by 
the sutures. 

g. Attention to details and meticulous 
care in handling the tissues, instead of 
haste, cannot be overemphasized. The 
surgeon may save five or ten minutes in 
closing the wound rapidly, whereas the 
patient may lose several weeks and his life 
may be endangered, fighting an infection. 
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ACUTE MASTITIS 


N. Freperick HIcCKEN, M.D. 


SALT LAKE CITY, UTAH 


HE breasts are subject to the same 

inflammatory vicissitudes that affect 

other parenchymatous organs. No age 
is exempt and both sexes may be affected. 
It is true that the invading pyogenic 
organisms prefer the lactating gland but 
not infrequently they find a suitable haven 
in the non-functioning breast. For instance, 
we have obtained cultures of Staphylo- 
coccus aureus from the discharging nipples 
of infants. Such a neonatal mastitis repre- 
sents a suppurative reaction superimposed 
on a physiologic hypertrophy of the breast 
tissue due to stimulation of the maternal 
endocrine glands. These infections are short 
lived, seldom form abscesses, and usually 
subside under conservative therapy. 

Juvenile or prepubescent mastitis Is 
usually preceded by trauma. Hematomas 
and devitalized tissues furnish a succulent 
nidus tor wandering pathogens. Figure 1 is 
a photograph of an 8 year old girl who fell 
and injured her left breast while suffering 
from a sore throat. Two days later, the 
breast became swollen and tender, and the 
axillary glands were enlarged and “sore.” 
No frank abscess formed but the secretions 
aspirated from the inflamed matrix con- 
tained a streptococcus having the same 
morphologic and cultural characteristics as 
those recovered from the throat. Occa- 
sionally a prepubertal mastitis may occur 
as a complication of mumps or as a sequel 
of an axillary abscess. (Fig. 2.) 

Lactation Mastitis. It is common belief 
that lactation is the most important pre- 
disposing factor of acute mastitis.” If one 
considers cracked nipples, trauma, vascular 
engorgement and stasis of milk as part of 
the normal process of nursing, then this 
concept Is true. 

Much has been written about “caked 
breasts” and stagnation of milk as being 
the chief precursors of suppurative masti- 
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tis. Sherrick’ believed retained breast 
secretions were chemically irritating to the 
parenchymatous tissues. Keynes!! main- 
tained such secretions acted as irritants 
only when reabsorbed. Klahn’ found those 
women whose breasts were completely 
evacuated by means of a pump rather than 
by nursing did not develop a mastitis. He 
felt the mechanical evacuation eliminated 
both stagnation and trauma. Dippel and 
Johnston’ pointed out that acute mastitis 
occurred most frequently during the first 
two weeks of lactation and it was during 
this period that stasis of milk and the 
incidence of “caked breasts’? were the 
highest. It seemed to them the stagnant 
milk was an excellent pabulum for any 
lurking pathogens. 

While the above arguments have much 
merit it seems to us they have received 
undue emphasis. DeLee® affirmed that the 
simple retention of milk seldom terminated 
in an inflammatory reaction. Williams!® 
pointed out that if an artificial stasis of 
milk were produced by obstructing the 
orifices of the lactiferous ducts, a sup- 
purative process developed only when 
pathogenic bacteria were introduced. Ac- 
tual clinical studies have confirmed this 
observation. 


Mrs. R., housewife, 26 years of age, was 
referred to the University Hospital with the 
diagnosis of a ‘‘caked breast” associated with 
a localized abscess. She had successfully nursed 
her 8 month old child until two days prior to 
admission, at which time she decided to wean 
him. In spite of the fact that she produced a 
copious supply of milk she refused to empty 
the breasts mechanically. Both mammary 
glands became engorged, tender and “hot.” 
A milky discharge seeped from the nipples 
and for twelve hours she suffered excruciating 
pains. That she was extremely ill was evidenced 
by a temperature of 103.6°F. and a leucocytosis 
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of 23,000. It was apparent that the engorge- 
ment was due to the retention of breast 
secretions, but it was felt that the hyperthermia, 


Fic. 1. Acute streptococcal juvenile mastitis due 
to injury of breast while suffering from 
tonsillitis. 


the leucocytosis and the exquisite tenderness 
resulted from a secondary pyogenic infection. 
After evacuating the breasts with a pump, 
15 c.c. of a contrast medium were introduced 
into one of the discharging estuaries and a 
simple roentgenogram taken. The ampulla 
and all of its communicating lacteals were 
found to be enormously distended but other- 
wise normal. (Fig. 3.) Cultures of the aspirated 
secretion were sterile. This mammographic 
study clearly demonstrated that the intense 
mastalgia, the turgidity of the breasts and 
the systemic reactions were all caused by a 
retention of normal breast secretions and not 
by a septic infection. 


Mammographic visualizations have also 
demonstrated that the so-called “‘caked 
breast”’ is not due to an obstructive reten- 
tion of secretions in the lactiferous tubules 
but rather to a congestion of the secreting 
cells themselves. Mammograms have re- 
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peatedly shown the ducts leading from 
“caked” lobules to be patent and on no 
occasion have secretions been recovered by 
aspirating the cannulated ducts. (Fig. 4.) 
The induration and swelling in a breast 
thus affected are due therefore to the 
vascular and lymphatic engorgement of the 
duct walls and to an edema of the epithelial 
cells which line the acini. These congested 
cells do not secrete milk. Interestingly 
enough, these “caked” lobules seldom 
suppurate unless trauma and infection are 
superimposed. 

Most workers believe that the Staphylo- 
coccus aureus Is usually the provocative 
agent in acute mastitis. Occasionally, how- 
ever, the Staphylococcus albus, strepto- 
cocci, colon bacilli and mixed infections are 
encountered. It requires more than the 
mere presence of bacteria to produce acute 
mastitis. It has long been known that 
bacteria may inhabit the lactiferous ducts 
of an apparently healthy breast. Moon and 
Gilbert!® studied the milk of 100 normal 
lactating mothers and found that in 50 per 
cent of the cases pathogenic organisms 
could be recovered from the milk, and yet 
they did not develop an inflammatory 
reaction. Apparently the resistance of the 
local tissues must be reduced by such 
factors as trauma or stasis before the 
pathogens can gain a foothold. 

The invading organisms gain entrance to 
the breast by one of four routes: ascension 
along the ducts, through the lymphatic 
system, through the blood stream, or by 
direct extension. Dawson’ pointed out that 
in the non-functioning gland the orifices of 
the ducts are occluded with keratinized 
plugs of débris, but that with the advent of 
lactation the ducts become patent, thus 
affording an easy entrance for any path- 
ogens lurking on the surface of the nipples 
or in the mouth of the suckling child. In 
some instances the bacteria which are 
already inhabiting the lacteals assume 
pathogenic powers. The high incidence of 
acute mastitis associated with cracked 
nipples strongly suggests that the organ- 
isms invade the parenchymatous tissues 
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through the lymphatic channels. Dippel 
and Johnston’ firmly believe that acute 
infections of the mammary gland are much 


Fic. 2. Acute mastitis of right breast 
caused by a retrograde lymphangitis 
associated with an axillary abscess. 


more common after instrumental or surgi- 
cal deliveries than after normal childbirth. 
They affirm that the bacteria are carried 
from the traumatized pelvic organs to the 
breast by the vascular route. 

It is apparent that no one agent can be 
singled out as being the provocative factor 
in acute mastitis, but that it requires the 
combined forces of many. Any condition 
which reduces the resistance of the breast 
tissues and introduces virulent organisms 
may perpetrate a suppurative reaction. 


SYMPTOMS 


The symptoms of acute mastitis are 
rather definite and not difficult to recog- 
nize. At first the affected lobules become 
swollen, tense, and tender. The excruciat- 
ing mastalgia makes nursing a_ painful 
ordeal and results in an incomplete empty- 
ing of the milk ducts. The skin assumes a 
dusky, brawny color and the resulting 
edema accentuates the pitting of the skin, 
making the little depressions seem more 
widely separated than normally. If the 
acute mastitis does not respond to con- 
servative therapy within three or four days, 
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the induration progresses to the stage of 
liquefaction and abscess formation. 
It is most difficult to determine when an 


Fic. 3. A mammogram of an enor- 


mously dilated ampulla and _ its 
communicating radicle caused by 
retention of breast secretions. 


inflammatory process has progressed to the 
state of abscess formation and yet such 
information is essential to correct therapy. 
Usually the acute mastitis becomes local- 
ized, the induration increases and the 
patient acquires a septic appearance. The 
subareolar and subcutaneous varieties soon 
point, and fluctuation can be easily demon- 
strated, but in the deep-seated intra- 
mammary and retromammary types the 
induration becomes so pronounced that it 
completely obscures all semblance of fluc- 
tuation and may be mistaken for a solid 
tumor. In rare instances, the abscess may 
communicate with the ducts and discharge 
its purulent contents from the nipple. 

It is of vital importance that suppurative 
lesions should be differentiated from in- 
flammatory carcinoma. Kilgore!” found that 
25 per cent of all cancers occurring in the 
lactating breast were discovered during 
the early months of lactation, many during 
the first four weeks. Under such circum- 
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stances, it was quite natural to assume that 


the malignant neoplasms were merely 
inflammatory processes rather than true 


MORMAL DILATED DUCTS 


Fic. 4. Observe the large dilated ducts of normal 
breast lobule as compared to the compressed 
narrowed lumen of those of the “caked 
lobule.”’ All ducts are patent. 


cancers. In some instances, several months 
passed before a correct diagnosis was made, 
and by that time the carcinoma was so 
extensive that only palliation could be 
offered to the patient. Aspirational and 
exploratory biopsies may be necessary to 
make a correct diagnosis. 


TREATMENT 


Prophylactic Therapy. It is much easier 
to prevent abscesses from forming than it is 
to cure them. Particular attention should 
be paid to the nipple during the last two 
months of pregnancy in order to prepare 
it for the ordeal of nursing. A gentle 
stripping massage not only develops the 
fibrous and muscular structures, but it 
makes the nipples stand more erect, thus 
making nursing much easier. Daily inunc- 
tions with hardening solutions render them 
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less susceptible to the trauma and macera- 
tion of frequent nursing. 
It is during the period of engorgement 


DIAGNOSTIC 
ASPIRATION 


Fic. 5. A, diagnostic aspiration of an inflamma- 
tory mass to determine the presence of pus. B, 
establishing dependent drainage in an abscess 
which had “pointed”’ above the nipple. 

that vigilance is of paramount importance. 
Cracked and fissured nipples require imme- 
diate attention, as painful nursing inevit- 
ably leads to incomplete evacuation of the 
breast with subsequent stagnation and 
possible infection. The use of hot boracic 
acid compresses, nipple shields, breast 
pumps, ultraviolet light and short wave 
diathermy will do much to expedite the 
healing of sore nipples. If the breast be- 
comes “‘caked,” the concern should not be 
for the affected lobule but for the unaf- 
fected segments. Seldom does the “‘caked”’ 
lobule suppurate, for it is a congestive and 
not an inflammatory process. It is danger- 
ous only in that the associated mastalgia 
interferes with complete evacuation of the 
uninvolved lobules. If nursing becomes so 
painful that complete emptying is not 
obtained, then a breast pump should be 
employed. M e, stripping the nipple, 
or too forceffil att@mpts to evacuate the 
distended ayeas are rimental. The re- 
sulting trauma accentuates the congestion, 
produces small regional hematomas which 
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furnish an inviting place for bacterial 


growth. 
Even in the presence of acute inflamma- 


RETROPECTORAL 


SUBCUTANEOUS 


SUBAREOLAR 


SUBCUTANEOUS 
AND INTRAMAMMARY 


ABSCESSES 


Fic. 6. Various types and locations of mammary 
abscesses. 

tory reactions, conservative therapy will 
bear fruit, for not every inflammatory mass 
requires surgical drainage. In fact, most of 
them can be aborted before they reach the 
point of suppuration. All nursing should be 
suspended as the resulting trauma aggra- 
vates the lesion and the ingestion of 
contaminated milk might prove harmful to 
the nursling. In mild infections the breast 
pump Is effective in completely evacuating 
the ducts. If, however, the entire breast is 
involved, all attempts, both real and 
artificial, to empty the breast should be 
prohibited. Hot fomentations and cold 
packs have both proved effective, but the 
former seem to possess greater powers of 
analgesia. We have found that short wave 
diathermy, given four or five times a day, 
relieves the congestion and mitigates the 
discomfort. This dry heat not only prevents 
the maceration of the skin which may 
accompany the frequent use of moist 
compresses but it also deposits the heat 
within the deeper tissues where it is most 
effective. 
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Irradiation possesses definite curative 


properties in the early non-suppurative 
mastitis, if used correctly. Hunt’ maintains 


Fic. 7. A persistent sinus and milk fistula caused 
by severing the milk ducts while draining an 
intramammary abscess. 


that it not only arrests the progress of the 


infection but accelerates the resolution of 
the inflammatory mass. 


MANAGEMENT OF THE BREAST ABSCESS 


Frank suppuration calls for immediate 
drainage. Procrastination merely permits 
the infectious process to destroy adjacent 
tissues and convert a simple abscess into an 
extensive multilocular lesion. It may be 
extremely difficult to determine when an 
inflammatory tumor has undergone sup- 
puration. It is common practice to wait 
until fluctuation can be demonstrated, or 
until the abscess points, before resorting to 
surgical interference. Such a practice is 
certainly not without danger, for in the 
presence of intramammary and retromam- 
mary abscesses, one is not always able to 
demonstrate fluctuation. Whenever there 
is doubt, the aspirating needle is enlighten- 
ing. (Fig. 54.) If pus is encountered, the 
abscess should be drained regardless of 
whether fluctuation can or cannot be 
demonstrated. There should be no hesi- 
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tancy in performing diagnostic aspirations, 
for a single puncture does not disseminate 
the infection and immediate drainage is 
much better than expectant treatment. 

The surgical management cannot be 
standardized as it varies with the size, 
location and extent of the abscess and the 
functional status of the mammary gland. 
(Fig. 6.) 

Subareolar abscesses are usually super- 
ficial and, as the infection follows along the 
larger ducts, it naturally points to the sur- 
face. Being small and involving only the 
subcutaneous tissues, these abscesses can 
be drained effectively by a small circum- 
areolar incision. It should not extend below 
the dermis for fear of severing the large 
ductal ampullae which may result in an 
annoying milk fistula. Fig. 7.) The abscess 
proper is opened by inserting a blunt 
forceps into the inflammatory mass. It Is 
extremely important to determine whether 
the subareolar abscess communicates with 
a larger intramammary pocket of pus as the 
latter requires more radical drainage. 

Subcutaneous abscesses, when they occur 
singly, are easily recognized and can be 
drained effectively by radial incisions. They 
offer no problem unless they are of the 
“dumb-bell” type with an underlying 
midmammary abscess. 

Intramammary abscesses present a more 
complex problem. The suppurative process 
becomes rather extensive before it spreads 
to the overlying skin, hence there is con- 
siderable destruction of the parenchyma- 
tous tissue. It is a great temptation to open 
such an abscess over its presenting point, 
but unfortunately this does not always give 
adequate drainage. Puddling of secretions 
with maceration of adjacent tissues pro- 
longs the time required for healing and 
favors the formation of chronic sinuses. 

Whether the abscess ruptures spontane- 
ously or is opened over its presenting 
surface, an exploring finger should be 
introduced to break up all pockets and 
convert the multilocular abscess into a 
single cavity. If gently and cautiously 
executed, such a maneuver Is very effective. 
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Auchincloss! maintains that if great care is 
exercised in breaking these friable parti- 
tions, much good can be accomplished. He 
insists that the finger should be carried 
radially, or parallel to the ducts, so that it 
will not rupture them. If one encounters 
strong bands or heavy septa, they should 
not be avulsed or broken as they may be 
large blood vessels, milk ducts, or healthy 
fibrous tissue trabeculae. Preservation of 
these structures facilitates healing; their 
destruction merely favors the spread of the 
invading pathogens. Gentleness always 
pays good dividends! While exploring 
the abscess one should determine its extent 
and depth, and if the external ostium does 
not provide adequate drainage, a counter- 
incision should be made and a large rubber 
tissue drain inserted. (Fig. 5B.) 

Battle and Bailey* emphasize that there 
need be no hesitancy in placing the drains 
through normal tissue. Bohler* agrees with 
them and advocates drainage of the mid- 
mammary abscesses by making a large 
dependent incision in the inframammary 
fold, carrying this up behind the breast 
until the dependent portion of the abscess 
is reached. It seems that such a plan 
needlessly exposes healthy tissue to con- 
tamination. Hobbs* appreciated this and 
attempted to minimize the insult by mak- 
ing a stab incision into the abscess and 
inserting a fenestrated rubber tube. Riché 
and Morgue-Molines'* modified the Hobbs 
treatment by attempting repeated aspira- 
tions of the abscess with small needles. This 
method is effective if the inflammatory 
process is small and superficial, but if the 
needle has to penetrate much fatty tissue a 
secondary infection inevitably follows. 
Again, the contents of the abscess may be 
so viscid that they cannot be evacuated 
through a small needle. 

After studying these problems, we have 
developed a simple but effective method of 
treating the medium size, uncomplicated 
intramammary and retromammary ab- 
scess. Not only is the simplicity of this 
method appealing, but the fact that it can 
be used for ambulatory patients enhances 
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its usefulness. The first step consists in 
aspirating the inflammatory mass to deter- 
mine whether it has progressed to the stage 
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lizes the breast and collapses the abscess 
cavity. (Fig. 9.) The drain effectively 
removes any secretions which may form 


Fic. 8. A, insertion of the trocar into the abscess cavity. B, a fenes- 
trated rubber catheter is inserted so as to afford cependent 


drainage. 


of suppuration. (Fig. 5.) If so, the location 
of the abscess is studied and a point 
selected which will give dependent drain- 
age. If possible this should be along the 
thoracomammary line. The skin and under- 
lying normal tissues are infiltrated with 
novocaine and an incision 1 cm. long Is 
made through the dermis only. A sharp- 
pointed trocar is plunged through the 
anesthetized area into the most dependent 
portion of the abscess cavity. (Fig. 8a.) 
After the obturator is withdrawn, a 
fenestrated catheter is inserted through the 
metal sheath and anchored to the skin with 
a dermal suture. (Fig. 8B.) The cavity Is 
thoroughly lavaged with Dakin’s solution. 
This primary irrigation is essential as it 
removes the inspissated pus and necrotic 
debris which might clog the catheter and 
inhibit proper drainage. 

After the abscess has been irrigated 
thoroughly, the skin is covered with protec- 
tive vaseline gauze and large absorptive 
fluffs are placed around the drainage 
catheter. A sponge pressure dressing is 
applied in such a manner that it immobi- 


and the contiguous walls of the cavity fuse 
and heal. The pressure dressing should be 


SOUAPSED ABSCESS 
Cavity 
Gauze, 

SPONGE 
VASELINE GAUZE 


DEFENDSNT. DRAINAGE 


Fic. 9. Pressure sponge dressing. 


applied in such a way that the absorptive 
fluffs can be readily removed when they 


| 
| 
! 
IN 
{ 
DRAINAGE 
\ + § 
| 
AG 
(| 


560 American Journal of Surgery 
become soiled. This prevents maceration 
of the skin. 

The simplicity of this method and its 
effectiveness are most pleasing, for at least 
95 per cent of all midmammary and rectro- 
mammary abscesses can be so treated. 
Unfortunately, however, it does have 
definite limitations. If the entire matrix Is 
involved in a diffuse cellulitis or if there are 
multiple abscesses, more radical treatment, 
such as through and through drainage, 
may be required. 

Regardless of the type of drainage em- 
ployed, care must be taken to leave the 
drains in place until the deep abscesses 
have healed. A common error is to remove 
the drains just as soon as the discharge 
decreases, but the deep pockets may not be 
obliterated and if the ostium closes over, 
the abscess reforms. Residual infections 
and recurrent abscesses mean that the 
primary inflammation has not completely 
subsided. The average case requires drain- 
age and irrigation for at least seven to ten 
days, and it should be observed closely for 
early signs of recollecting pus. 

It is imperative that general systemic 
measures be employed to reinforce the 
surgical treatment. If possible, these pa- 
tients should have complete rest, liberal 
diets high in caloric and vitaminic content, 
and frequent applications of short wave 
diathermy. 

The breasts have great recuperative 
powers and if given a chance the destroyed 
tissues will be replaced by normal glandular 
substance. Fortunately, the diseased breast 
will assume its regular functions with the 
next lactation and as a rule there is only a 
slight decrease in the amount of milk which 
an affected gland will produce. The infre- 
quency with which mammary abscesses are 
encountered is a tribute to the intelligent 
type of obstetrics being practiced today. 


SUMMARY 


1. The etiology, symptomatology and 
diagnosis of acute mastitis and breast 
abscesses are discussed. 
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2. A “caked” breast is not an acute 
inflammatory process but rather one of 
congestion. 

3. The use of an aspirating needle is 
informative in differentiating the “‘caked’” 
breast and the simple inflammatory masti- 
tis from the suppurative variety. 

4. Acute mastitis usually responds to 
conservative therapy and seldom termi- 
nates In suppuration. 

5. Adequate surgical drainage is essen- 
tial in the treatment of all types of mam- 
mary abscesses. 

6. A simple but effective method of 
draining mid-mammary and retromam- 
mary abscesses by means of a trocar and 
catheter is described. 
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A REGIME FOR CONTROLLING PAIN IN FAR ADVANCED 
CANCER PATIENTS* 


Harry C. SALTZSTEIN, M.D., EowArp H. Lauppg, M.D., AND M. Z. FELpsTEIN, M.D. 


DETROIT, MICHIGAN 


ANY cancer patients require pain 
M. relieving drugs for several weeks or 

months. Sometimes narcotics are 
given in increasing doses, so that the 
continued excitation produced by the drug 
makes the patient more uncomfortable 
than the pain of the disease. In other cases 
insufficient sedation is given, and long 
weeks of suffering are endured—much of 
which might have been prevented. 

The following régime has been evolved 
over a period of five years, during which 
time we have had 700 cancer patients, 
practically all of them in far advanced 
stages, under our care. The nursing unit Is 
small, so that individual reactions and 
needs could be closely watched, and there 
was no need for routinization. The drugs 
discussed are only those we have used 
personally. Other common drugs undoubt- 
edly have a field of usefulness in these 
cases, but either we have not found them 
necessary, they are too expensive, or we did 
not know of them. 


GENERAL NURSING CARE 


A hospital bed, frequent changes of 
linen, avoidance of irritation of bony 
prominences, bodily warmth, simple care 
of the bowels, nourishing food (perhaps 
high protein content, adequate vitamin B 
because of the wasting of the disease) will 
make many patients comfortable. We 
mention this only because we have seen so 
many patients, who have required pain 
relieving drugs at home, become comfort- 
able and require very little medication after 
they have had proper nursing care. 

“If a cancer patient can get five to six 
hours sleep, and can take his food during 
the day, he is not suffering intolerable pain 
and the drug (morphine) need not be 


increased.”’ We have roughly followed this 
standard, laid down by Wild! of London. 
Though some authorities feel that there is 
no reason for sparing the use of morphine in 
these cases, we try whenever possible to 
limit the increase in narcotics, if the 
patient can possibly be kept comfortable 
by milder drugs. 


SEDATIVES AND ANALGESICS 


Sedatives presumably act on the higher 
brain synapses, while the analgesics, be- 
cause they decrease general sensitiveness 
of the body without depressing mental 
activity, are supposed to act on the lower 
centers, e.g., the thalamus. This is an 
explanation for the synergistic action of 
these two sets of drugs (Grabfield’). 

Sedatives (Soporifics). Alcohol is per- 
haps the oldest hypnotic, dating back to 
early antiquity (Hjorst*®). Cannabis indica 
(Indian hemp) opium, hyoscyamus, vale- 
rian and other medicinal herbs were known 
to the ancients. Later, came opium alka- 
loids. Next came naturally occurring in- 
organic chemicals: first bromine salts 
(potassium bromide, later sodium _bro- 
mide), then magnesium compounds. Then 
came synthetic chemicals, chiefly inor- 
ganic: chloroform 100 years ago, and 
shortly afterwards its derivative chloral 
(1869), the first modern hypnotic, which 
swept into such immediate popularity that 
within two years 200 articles were written 
about it, and it was actually manufac- 
tured in tons. One chemist wrote that 
he produced and sold one half ton each 
week (Hjorst®). Paraldehyde, urethanes, 
methanes (trional, sulphonal) date from 
about 1880 to 1890. 

The first barbiturate (barbital) was in- 
troduced in 1903 by Fischer under the 


* From the Mercy Hall Tumor Clinic and Hospital. 
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trade-name of veronal. Pharmacologic and 
clinical research since then has been con- 
cerned chiefly with an increasing number of 
commercially exploited barbiturates. Older 
drugs have lost popularity because of 
toxicity, or unpleasant properties, but 
there is much uncritical acceptance of 
newer remedies, and the virtues of some of 
the older drugs are being forgotten. 

Alcohol, in addition to its hypnotic 
action, is a mild analgesic. It also produces 
peripheral dilatation and a sense of warmth 
and is an easily assimilated food (whiskey 
2 or 3 drams every three or four hours, or 
2 ounces of port wine at bed time). Wild! 
states that it has a synergistic action 
reinforcing other anodynes. 

Bromides are the mildest sedative, useful 
for “‘pains all over,”’ ‘‘hypersensitiveness.”’ 
Chloral hydrate has fallen into disuse 
because of the objectionable taste and the 
danger of heart failure in large doses. 
Nevertheless it is still one of our most 
useful sedatives (Hjorst*), and in small 
doses there is little if any danger of heart 
failure (Grabfield?). In the compound 
elixir, chloral and potassium bromide, 
1 dram contains 15 gr. each of chloral 
hydrate and potassium bromide plus ex- 
tract of hyoscyamus gr. lx. 

Acetylsalicylic acid and aminopyrine 
(see analgesics) are sedative in addition 
to being analgesics (Fantus*). Chloretone 
(chlorbutanol), a chloral derivative, is 
locally anesthetic—to the gastric mucosa 
(gr. § to 20). It is a mildly useful sedative 
in nausea and vomiting (Beckman’). Car- 
bamides combine ethyl, bromide and urea 
radicals. They possess greater sedation 
than bromides—standing midway between 
bromides and barbiturates (Carbromal, 
adalin, or bromural, gr. 10 to 20). 

Barbiturates are derivatives of malonyl 
urea (barbituric acid), representing a large 
variety of combinations of alkyl, such as 
ethyl, groups plus malonyl urea nucleus 
(Lundy, Leake®’). Though some authori- 
ties differ, most consider that they are 
sedative only, and have no analgesic action 
except in very large doses which produce 
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deep narcosis. (Wagner’). Barbital, the 
first synthesized, contains two ethyl groups 
plus malonyl urea. Phenobarbital (luminal) 
is a phenyl ethyl urea derivative. Barbital 
and luminal are just as useful in these cases 
as the more complex proprietary barbitur- 
ates which are extensively advertised and 
they cost about one-thirtieth as much. 

Hyoscine is useful for very excitable 
patients. There is considerable individual 
variation in the easage required. Some- 
times gr. 1499 to oo Is ample, but, on 
occasion, as much as ls 9 gr. can be 
prescribed. 

Analgesics. For pain relief we first use 
the coal tar drugs, all of which have 
analgesic action. They are also circulatory 
depressants. It is a general rule that if 
small doses do not relieve, larger ones are 
ineffective and may be toxic so that there 
is no advantage in increasing the dose. 
There are two groups: the analgesic 
antipyretics (acetanilid, acetphenetidin and 
aminopyrine) and the antirheumatic anti- 
pyretics (acetylsalcilic acid), so-called be- 
cause they are thought to lessen the degree 
of inflammatory reaction in the fibrositis of 
rheumatic pains.® 

Of the first group, acetanilid (gr. 3) is the 
least expensive, and though not used very 
frequently today, is “‘perhaps as safe as 
any of them” (Fantus‘*). The danger of 
methemoglobinemia can be watched for. 
Acetphenetidin (phenacetin) gr. 5 Is rou- 
tinely prescribed. Aminopyrine, (pyram- 
idon) gr. 144 to 5 has three times the 
analgesic power of either acetanilid or 
acetphenetidin. Only a very occasional 
patient Is sensitive to it, so that the danger 
of neutropenia is not great, but the white 
blood count should be observed occa- 
sionally, especially in sensitive (allergic) 
individuals (Watkins’). 

Of the antirheumatic antipyretics acety l- 
salycilic acid (gr. 5 to 10) is probably the 
most useful analgesic we possess. Atropine, 
belladonna, and extract of hyoscyamus are 
prescribed with it to allay sweating and 
gastric irritation; and caffeine to avoid 
circulatory depression. 
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Combinations of these two groups of 
coal tar derivatives, the analgesics and the 
antirheumatics are very useful, for one 
obtains the synergistic action of two 
analgesics. Many extensively used and 
exploited popular commercial tablets con- 
tain this combination. 


COMPOUND ASPIRIN TABLET 


Gr. 
Acetylsalicylic acid................ 314 
Extract of hyoscyamus............ % 

Gr. 
Acetylsalicylic acid................ 34 
214 


Next, we add a sedative to the coal tar 
analgesic. Barbiturates are the most popu- 
lar sedatives in these combinations today. 
“The barbiturate diminishes the patient’s 
anticipation of pain, renders the patient 
more amenable to the analgesic action of 
the antipyretic.” It does not reinforce the 
analgesic except in this fashion. 

Popular combinations of barbiturates 
and coal tar drugs are: 


Gr. 
Compound Aspirin Tablet with phenobar- 


There is no satisfactory evidence that 
commercial mixtures of proprietary bar- 
biturates and aminopyrine are any more 
valuable than these mixtures. 

A Warning. The analgesic is eliminated 
faster than the barbiturate. Watch for 
cumulative action of the barbiturate if 
given over a long period of time. Toxic 
symptoms from long continued moderate 
doses are: mental—confusion, uncertainty, 
defects in attention and memory, diplo- 
pia; skin—urticaria, itching, scarlatiniform 
rash; general—anorexia, nausea, diarrhea, 
epigastric pain, thick speech, etc. (Lundy, 
Wagner’). 

We have kept many patients comfortable 
until near the end on the above prescrip- 
tions. When they fail to give relief, we then 
resort to the opiates. 


Saltzstein et al.—Pain in Cancer 


American Journal of Surgery 563 
OPIATES 
First, we use codeine, gr. 14, 14 or I. 


Larger doses of codeine cause restlessness 
and excitement. Codeine is a weak nar- 
cotic, perhaps one-tenth as potent as 
morphine (Fantus“*). 

Codeine may be added to the above 
prescriptions, as follows: 


Gr. 
Sodium bicarbonate............... 3 
Gr. 
B. Acetylsalicylic acid............... 3% 
24 
Gr. 
C.*+ Prescription B. but add 
Phenobarbital.................. 1 
* Tablet #1, 2, or 3. 
+ Kaplan.!° 


The tablet can also be given orally, and 
the codeine by hypodermic administration. 
Dilaudid gr. 14 is a good substitute here. 
It is cheaper than codeine and a more 
powerful analgesic. First give tablets dur- 
ing the day, and injections at night, or 
during rainy weather. 7 

Some patients demand an injection. We 
have kept many comfortable by one of the 
above tablets plus injections of sterile 
saline solution—with perhaps stronger 
medication at night. If aspirin relieves by 
day, a milder drug than morphine will 
relieve at night (Daland??). 

When the patient requires stronger nar- 
cotics, at first we give an occasional sub- 
cutaneous injection of morphine (gr. 16 to 
14), or dilaudid gr. 142 to 1%, or pantopon 
gr. 1g. At this period suppositories of 
opium or dilaudid may be useful—they 
last longer (eight to ten hours) and par- 
enteral administration is not needed. 

But it is important at this time to search 
for other methods of relieving pain and 
discomfort. These depend largely on indi- 
vidual circumstances, but may include any 
of the following: control of anemia, de- 
hydration, improvement of appetite; treat- 
ment of vitamin B; deficiency; care and 
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cleansing of wounds; drainage of cellulitis 
and abscesses; short circuiting alimentary 
canal operations or operations for similar 
threatened occlusion of the respiratory or 
urinary tract; treatment of urinary sepsis; 
suction drainage of urinary fistulas; alcohol 
intraspinal injection; peripheral nerve in- 
jection; cordotomy; x-ray therapy—espe- 
cially for spinal mastastases.}” 
A few cases will illustrate: 


CaseE1. An old man, age 78, had carcinoma 
of the left side of the mouth originating in the 
buccal mucosa near the ascending ramus of 
the mandible. Severe pain gradually developed 
in the left side of the face. The cheek became 
more swollen. Morphine injections every three 
to four hours were required. 

Alcohol injection of the fifth nerve was 
about to be done, when an abscess broke be- 
neath the mandible, with considerable relief. 

Case 11. A man, age 68, had carcinoma of 
the bladder, and suffered from frequency, 
dysuria, and pain localized inside the rectum. 
He required opium or dilaudid suppositories 
three times daily. Two intraspinal injections 
of absolute alcohol, two weeks apart, relieved 
him so that there was frequency, but no 
dysuria, and the pain in the rectum was a 
mild “burning” coming occasionally. 

Case 1. A colored woman had carcinoma 
of the cervix which had ulcerated into the 
bladder. Codeine and aspirin capsules every 
four or five hours were required for the dis- 
comfort and soreness caused by the discharges. 
Continuous suction, with a gauze wick in the 
vagina (Stedman pump, Hendrikson catheter) '’ 
kept her dry—the inflammation subsided, and 
she required only an occasional mild sedative 
at night. 


Of 100 patients cared for at Mercy Hall 
until exitus, which included cancer of 
all types, with three months minimum 
observation, 


47 per cent required only coal tar drugs and sedatives. 

33 per cent required narcotics the final two weeks only. 

20 per cent required narcotics for a longer period of 
time.* 


* Daland'! likewise commented on the small amount 
of morphine and codeine used at the Massachusetts 
State Cancer Institute at Pondville. An average of 
3% gr. of morphine per patient per month was all that 
was required, and this included operative care. 
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As morphine is stepped up, in the 20 per 
cent who need it, it is our practice to inter- 
sperse the doses as much as possible with 
the sedative and analgesic prescriptions 
above. Toward the end, in some cases, 
powerful sedatives are needed. Hyoscine 
(scopolamine) is used clinically for acute 
mania and excitement. It is frequently 
useful in the terminal stages, producing 
deep narcosis with peaceful oblivion. Occa- 
sionally there is idiosyncracy; then it 
causes excitement. 

Hyoscine and morphine have strong 
synergistic action. The familiar H.M.C. 
tablet contains the two drugs plus cactine, 
an old cardiac stimulant. 


HMC | #1, Gr. | #2, Gr 


Schlesinger’s solution is also a powerful 
synergistic combination. Though it has the 
advantage of being oral drops, we have not 
made extensive use of it because in our 
experience it frequently causes restlessness 
and excitement after use for a short time. 


10 minims = 


Scopolamine HBR. .005 lo gr. 
Morphine......... gr. 


Halsted used morphine and dionin orally 


(courtesy Dr. E. R. Arn, Dayton, Ohio). 


Dose: 5 drops on sugar 2 or 3 times daily. 
Increase the dose as required. 

The combination of morphine and chlo- 
ral, the familiar ‘knockout drops” of the 
underworld, is simple, and again probably 
not used as frequently as it might be. 


Morphine sulfate....... 0.15 Gm 
Chloral hydrate........ 15 Gm. 
Fluidextract of Glycyr- 
30 Gm. 
Syrup orange q.s........ 60 c.c. drams 1 (Fantus‘) 


Hyoscine may be added to this mixture. 
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Another combination we have found 
useful is trivalate, a powerful analgesic and 
sedative, which may have a long action, as 
much as twenty-four hours in some cases. 
It produces some euphoria also. 

Gr. 
Caffeine valerate........ 
Morphine valerate... ... 36 

Cobra snake venom is a complex alkaloid 
which has a slower action than morphine, 
but it is more prolonged. One-half to one 
ampule every day, or every other day may 
keep a patient comfortable who otherwise 
would require an opiate every three to four 
hours. Its action is quite variable and 
unpredictable, however. 


DISADVANTAGES OF MORPHINE 


The disadvantages of prolonged mor- 
phine administration which we have en- 
countered are: (1) it is habit forming— 
tolerance may be gained rapidly—within 
two to three weeks; (2) constipation is 
universal; (3) loss of appetite, nausea, 
vomiting are frequent; (4) there is euphoria 
—which, however is not always a disad- 
vantage, but the patient is irritable, 
morose, depressed, nauseated, constipated. 
Increasing doses are necessary to control 
the discomfort, much of which is caused 
by the drug itself. 

Dilaudid, although its action is similar, 
and prolonged usage does produce habit, 
has certain advantages over morphine in 
cancer patients. The appetite is retained. 
This is very important, for patients have 
less discomfort, feel better, therefore fewer 
drugs are required. Constipation is less 
frequent and less severe and hypnosis is 
less marked. This is better if the patient is 
ambulant at all. If hypnosis is desired, a 
barbiturate is added. 


TREATMENT OF MORPHINE ADDICTION 


A craving for morphine can develop 
within ten days after starting its use, but it 
usually takes three to four weeks to mani- 
fest itself. Often patients are given a box of 
morphine tablets to keep next to the bed at 
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home. Sometimes in general hospitals 
hypodermic injections of morphine are 
given freely and uncritically. 

As stated earlier, we believe that it is 
distinctly worthwhile to take the patient 
off heavy morphine doses if it is at all 
possible to keep him comfortable otherwise. 
In cancer patients, addiction is due to the 
use of the drug for relief of physical pain 
and for this reason the habit is easier to 
break than in psychotic or constitutionally 
inferior groups, provided pain is relieved. 

The methods of morphine withdrawal 
are: | 
1. Gradual daily reduction of morphine. 
Secure a good night’s rest with pheno- 
barbital, amytal, chloral hydrate, hyoscine. 
Gradually supplant morphine with codeine, 
aspirin, etc., as tolerated. Ashworth"! 
states that if morphine is supplanted with 
pantopon, the change to codeine Is easier. 
Use high caloric diet and large quantities 
of fluids. This treatment is sufficient for 
many of these cases. 

2. Insulin may be used (units 10 to 12) 
in conjunction with the above gradual 
withdrawal, or morphine can be withdrawn 
completely, and insulin, units 10 to 30 
substituted according to patient’s dis- 
comfort and craving, increasing the dose 
(every two to four hours) until symptoms 
are relieved. One hundred sixty units or 
more may be given in twenty-four hours. 
Let the patient have a mild shock before 
giving food or sugar. Continue high dosage 
of insulin three days to one week, then as 
symptoms disappear, gradually discon- 
tinue the insulin, provided appetite and 
food intake are good. When the patient is 
taking small amounts of the drug, it can be 
withdrawn abruptly (Crowley!’). Though 
the mechanism of the sparing action of 
insulin on morphine is not certain, it is 
believed that the adrenal function of carbo- 
hydrate metabolism is interfered with in 
morphinism (Piker, Crowley’ and others). 

3. Complete withdrawal, keeping pa- 
tient somnolent forty-eight to seventy-two 
hours with sodium amytal gr. 3 to 6 every 
six to eight hours. Then give codeine, 
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aspirin, etc., sparingly for pain. We have 
found this method very useful in these 
cases. One must watch for barbiturate 
circulatory depression, especially in de- 
bilitated individuals. 

4. The scopolamine—pilocarpine treat- 
ment described by Klingman and Everts. 
We have not used this method. The patient 
is kept asleep for forty-eight hours with 
scopolamine gr. 1499 given every one or 
two hours. This is then “‘washed out” with 
pilocarpine nitrate, gr. 1¢ for five hours. 

When withdrawing morphine, one must 
be on the alert for withdrawal symptoms. 
Watch for restlessness, apprehension, vague 
discomfort, loss of appetite, yawning, 
generalized aches, pains, cramps. It is often 
difficult to tell whether the patient has real 
physical pain. If he is unable to localize his 
symptoms, will not take an oral tablet and 
insists on a needle, if medication relieves 
three hours by the clock and he then 
demands more at regular intervals, or if he 
will sleep for hours on an injection of 
physiologic salt solution plus 5 grains of 
aspirin, then “‘pain” is probably morphine 
craving. 

Severer symptoms of morphine with- 
drawal are: tremors, perspiration, twitch- 
ing, vomiting, diarrhea, palpitation. Usu- 
ally, withdrawal symptoms subside if the 
patient can go three or four days without 
morphine. 


SUMMARY 


A regime for pain relief in far advanced 
cancer is described. Simple sedatives, coal 
tar analgesics, mild then stronger anal- 
gesics are used in increasing scale. 

The importance of pharmacologic ac- 
tion, individualization of drug and patient, 
danger of overdosage, control of morphine 
addiction, consideration of methods other 
than drugs to relieve pain are emphasized. 
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ANORECTAL ACTINOMYCOSIS* 


EMERSON J. STEENROD, M.D. 


IOWA FALLS, IOWA 


monly found in other parts of the 

body, rarely occurs in association 
with anorectal lesions. Illich, who reviewed 
421 cases of actinomycosis in 1892, did not 
record any case in which the anorectal 
region was involved. 

Sanford and Voelker studied 670 cases in 
1925. The gluteal region was involved in 
five cases, the perirectal region in five cases, 
the scrotum in four cases, and the thigh, 
ovary, Fallopian tubes, both ovaries and 
Fallopian tubes, kidney, bladder, testes 
and penis, in one case each. 


A CTINOMYCOSIS, although com- 


ETIOLOGY 


Although this disease is most frequently 
found among farmers, persons in all walks 
of life are susceptible. It is more common 
among males than among females. Several 
reasons for this have been considered: One 
is that men are more prone to exposure 
since most of the men who are infected are 
farmers; another reason is that mouth 
hygiene is not as good in men as it is 
among women. According to Sanford and 
Voelker, 80 per cent of those who have 
actinomycosis are males. It is distributed 
widely in the United States and is espe- 
cially prevalent in the upper part of the 
Mississippi Valley and in the northwestern 
portion of this country. It is found at all 
ages, but most frequently affects young 
adults. Some observers say that Actino- 
myces bovis has not been found in persons 
free of the disease or elsewhere in nature. 
An organism simulating this one may 
inhabit the mouths of healthy persons but 
It is not believed to be pathogenic. In the 
collected series of cases of anorectal 
actinomycosis the youngest patient was a 


girl aged 14 years, and the oldest a man 
aged 72. 


MODE OF INFECTION IN MAN 


The mode of infection in man is dis- 
puted. Some say that the infection occurs 
through the agency of hay, straw, grass, 
and clover. Others contend that such 
substances furnish only the trauma which 
permits organisms, namely, actinomycetes 
which are normally present in the tonsillar 
crypts, carious teeth, and other regions, to 
display their pathogenic properties (Wright 
and Lord). Schlegel said that ‘‘actinomyces 
are found in the body under normal condi- 
tions, but they do not possess sufficient 
virulence to produce trouble.” He claimed 
that the disease usually begins as a fresh in- 
troduction of fungi. According to Kazda, 
the fungus is not able to produce disease 
unless there is local injury of tissue. 
Berestnew was able to isolate the actino- 
mycetes from straw, grass and hay. New 
and Figi expressed the opinion that the 
prevalence of the disease indicates abun- 
dant organisms on the vegetation. Direct 
contagion from an infected animal to man 
or from man to man has not been definitely 
proved. Instances have been reported in 
which one person has bitten another who in 
turn has become ill with actinomycosis at 
the site of the bite. Naeslund, a Swedish 
bacteriologist, working in Upsala in 1925 
and 1926, succeeded in isolating both the 
aerobic and anaerobic forms of actino- 
mycetes from the human mouth. He claims 
that some of his anaerobic strains are 
identical with Actinomyces bovis which 
were obtained from human beings who had 
actinomycosis. 


* Abridgment of thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial 
fulfillment of the requirements for the degree of M.s. in Surgery. 
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Minges, in 1892, obtained “sulfur gran- 
ules” from a patient and was able to infect 
a white rat by planting a single colony in 


Fic. 1. Actinomycotic lesion in which the mycelia 
are shown very well; specimen stained with 
Gram’s stain (X 1140). 


the peritoneal cavity. This rat lived for 
eighteen months. Potassium iodide was fed 
in the milk. Later a nodule was noted on 
the jaw of the rat. Usually, however, 
attempts to inoculate laboratory animals 
are unsuccessful. 

In cases of anorectal actinomycosis the 
organism (Fig. 1) usually is admitted 
through the mouth and migrates down the 
intestinal tract with the food until it 
reaches a region where stasis occurs. 
According to Hinglais, this commonly 
happens in the cecum and rectum. A small 
abrasion in the mucous membrane provides 
a portal of entry. The stomach and upper 
part of the intestinal canal usually are not 
involved. This has been explained on the 
basis that the organism does not grow well 
in an acid medium. The fungus may enter 
an abrasion of the perianal skin or it may 
enter infected or ulcerated crypts or other 
lesions at the anorectal outlet. In such 
instances it is often possible to learn from 
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the history that the patient has used grass, 
straw or hay to cleanse himself following 
defecation. 


LESIONS OF BONE ASSOCIATED WITH 
ANORECTAL ACTINOMYCOSIS 


Primary involvement of bone in man is 
rarely if ever found and when observed it 
usually is the result of extension from an 
adjacent process. This is in contrast to the 
disease in cattle in which the jaw bone is 
the most frequent lesion. Langenbeck is 
said to have been the first one to observe 
the actinomycetes in a chronic disease of 
the vertebrae. This, however, is doubted 
by many observers today. Sanford and 
Magath expressed the opinion that the 
actinomycetes usually do not involve the 
bony structures of the human being. In 
the case reported by Perry there was 
destruction of the sacrum and in the one 
I am reporting there was involvement 
of the left side of the sacrum when the 
patient was seen in January, 1935. Roent- 
genographic studies of the pelvis revealed 
some irregularity of the inferior left aspect 
of the last segments of the sacrum. (Fig. 2.) 
In May, 1935, stereoscopic studies of the 
anteroposterior and lateral roentgenograms 
of the sacrum did not reveal any apparent 
change in the irregularity previously seen. 
Since that time, with improvement in the 
granulomatous reaction, the contour of 
the sacrum apparently has become more 
smooth and regular in outline, as demon- 
strated by the roentgenographic studies 
made in December, 1937. (Fig. 3.) This 
leads one to suspect that the lesions of bone 
accompanying actinomycosis in the human 
being may be the result of an osteomyelitis 
caused by secondary infection. When the 
actinomycetes are found in bone they may 
be coincidental. With arrest of the disease 
the lesion of bone appears to subside. 
Further study is necessary to clear up this 
observation. 

The paucity of reports of anorectal 
actinomycosis in the literature and the 
finding of only one instance of this condi- 
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tion among all of the cases in which 
proctoscopic examinations have been per- 


formed at The Mayo Clinic support the 


Fic. 2. Irregularity of inferior left aspect of 
the last segments of the sacrum; roentgeno- 
gram was made in January, 1935. 


idea that the anorectal region is rarely 
involved. I was able to find only one re- 
corded case of anorectal actinomycosis in 
this country,” but on reviewing the foreign 
literature I found reports of sixteen 
Cases! 2: 416.7, 14, 18,2429, 33, 36 in which the con- 
dition might be considered to be anorectal 
actinomycosis, although the description 
was not always clear and the presence of 
primary actinomycosis of the anorectal 
type was not always established. 


REPORT OF CASE 


A man, aged 70 years, who was the manager 
of an oil company, came to the clinic, October 
9, 1933, complaining of multiple fistulas 
around the anus. There had not been any evi- 
dence of tuberculosis. He had been in the habit 
of chewing clover. On occasions, while he had 
been in the oil fields, he had used leaves as a 
substitute for toilet paper. He always had en- 
joyed excellent health until 1919. Since that 
time, when he had been traveling on the trains, 
he often had found it necessary to shift about 
in the seat because of discomfort, which he 
described as ‘‘a feeling as if he were sitting on 
a broken spring.” In 1920, he first had felt a 
soreness in the region of the rectum when walk- 
ing. At that time, a small lesion, which he 
thought was a boil, had been discovered 114 
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inches (3.7 cm.) to the left of the anus. He had 
removed the head of this lesion, and a few drops 
of thick, yellow pus had escaped. During the 


Fic. 3. Roentgenogram of same pelvis as shown 
in Figure 2. This roentgenogram, which was 
made in December, 1937, shows that the 
inferior left aspect of the sacrum is more 
regular in outline and smoother than it was 
in January, 1935. 


following years, the lesion had healed; pus had 
been discharged intermittently, but nothing 
had been done therapeutically until 1929, 
when he had consulted his family physician 
because of a similar lesion which had appeared 
near the first one. The second lesion had opened 
spontaneously, and it had been found that 
the two sinuses were connected. A rubber 
drain had been drawn through the tract be- 
tween the two sinuses; this had been allowed 
to remain for several days. After the drain had 
been removed, the sinus 1 )4 inches to the left of 
the anus had healed in a few days but within 
a week it had broken down again and thick, 
yellow pus had been discharged continuously. 
In 1933, an attempt had been made to excise 
the sinus tract, but healing had not occurred. 
Physical examination at the clinic disclosed 
that the man was well preserved. The pulse and 
temperature were normal; there was no pallor 
and the lungs were clear. Roentgenographic 
examination did not disclose any abnormality. 
Proctoscopic examination disclosed an indu- 
rated and inflamed mass in the left buttock; 
the mass contained two sinuses. One was 
situated 6 cm. to the left of the posterior margin 
of the anus, and the other was situated 4 cm. 
to the left of the anterior margin. (Fig. 4.) 
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The value for hemoglobin was 13.7 Gm. per 
100 c.c. of blood. A flocculation test for syphilis 
was negative. The patient was advised to 


Fic. 4. Multiple, deep, anal fistulas asso- 
ciated with actinomycosis. 


undergo an operation but he decided to post- 
pone treatment. 

He consulted another physician elsewhere in 
November, 1933, and at that time an operation 
was performed and five sinus tracts were found 
to communicate with the two openings previ- 
ously described in the skin of the buttock. At 
the operation “‘all tracts were scraped,”’ but the 
wound failed to heal. Approximately three 
months after the operation, and while the 
wound was being dressed, a probe was believed 
to come in contact with a bone, which was 
thought to be the coccyx. Another operation 
was performed elsewhere in November, 1934, 
but the coccyx appeared to be normal and was 
not disturbed. All efforts to stimulate healing 
failed and pus continued to drain from the 
wound. Pain and soreness soon developed in the 
left hip. This pain increased when drainage 
from the sinuses diminished, and was relieved 
when good drainage was established. Up to this 
time, the man had lost 20 pounds (9 kg.); he 
had noted moderate loss of sphincteric control 
ever since the first operation in 1933. 

In December, 1934, a roentgenographic 
examination of the bony structure of the 
pelvis, which had been made elsewhere, had 
been thought to disclose osteomyelitis of the 
sacrum. 

He returned to the clinic on January 17, 
1935. When he was examined at this time, the 
temperature and pulse were normal. Moderate 
pallor of the skin and mucous membranes was 
noted. Fistulas were found in the left buttock, 
and diffuse redness, swelling, and increased 
local temperature were observed over the left 
greater trochanter. There also were several 
deep, linear scars which extended from the anus 
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to the left gluteal surface. The largest scar had 
several islands of granulation tissue at its base 
and there was another island of granulation 


Fic. 5. Fistulas of left buttock in case of 
anorectal actinomycosis; photograph was 

taken shortly after a large abscess over the 

left hip had been incised and drained. 
tissue at the base of another sulcus. A com- 
munication with the rectum could not be 
demonstrated. Proctoscopic examination dis- 
closed a large crypt in the median line of the 
anal canal, posteriorly, but no tract was found 
extending toward the external sinuses. The left 
posterior wall of the anus was distorted by scar 
tissue. 

The hemoglobin was 11.9 Gm. per 100 c.c. of 
blood; the erythrocytes numbered 4,030,000 
per cu. mm., and the urine was normal. Roent- 
genographic studies of the pelvis, left hip, and 
femur revealed evidence of some irregularity of 
the sacrum. There was considerable thickening 
of the soft tissue overlying the left greater 
trochanter. 

The abscess of the left buttock (Fig. 5) was 
incised on January 21, 1935. It contained a 
large quantity of pus and exuberant granula- 
tion tissue. At that time, specimens of tissue 
and pus were taken from the abscess cavity. 
The pathologist reported that the tissue was 
inflammatory, but “sulfur granules” (Fig. 6) 
were found in the pus. The tissue of the left 
side of the sacrum was examined. 

The treatment consisted of incision and 
drainage of the abscess. Potassium iodide was 
administered in doses of 25 gr. (1.6 Gm.) three 
times a day. Administration of larger doses was 
attempted, but without success, because of the 
patient’s intolerance. Gauze packs saturated 
with compound solution of iodine (Lugol’s 
solution) were applied within the walls of the 
abscess and fistulas. Deep Roentgen therapy 
was administered. 

The patient finally left the clinic Febru- 
ary 22, 1935. At this time the iodine packs and 


; 
* 


New Series Vor. XLVIII, No. 3 


potassium iodide were still being used. He was 
advised to continue the deep Roentgen therapy 
elsewhere. 

Subsequent Course. When the patient was 
heard from on June 13, 1935, he complained of 
diarrhea and generalized abdominal cramps. 
This was interpreted as a reaction which might 
follow high voltage Roentgen therapy. One 
month and two days later, the sinus over the 
left hip remained the same as it had been. It 
was packed daily with a piece of gauze mois- 
tened in a compound solution of iodine (Lugol’s 
solution). The probe was inserted approxi- 
mately 3 inches. The sinuses about the anus 
were very sensitive to the insertion of the probe 
and to irrigations with hydrogen peroxide. 
There was a constant dull ache in this region 
and a mass was present. The patient com- 
plained of generalized weakness and an occa- 
sional sharp pain in the region of the sacrum. 
Medication consisted of the oral administration 
of 50 gr. (3.3. Gm.) of potassium iodide three 
times a day. 

When the patient was heard from again on 
October 28, 1936, the sinuses had healed. The 
one over the hip had healed two months before 
this date and the large one near the anus 
had healed a short time after the first one had 
healed. The sacrum remained the same as it had 
been. The administration of todide had been 
discontinued in January, 1936. In six weeks the 
sinuses had started to drain. The administra- 
tion of iodide was started again and since 
February, 1936, all the sinuses were “nearly 
half closed” and in October, 1936, there was 
only slight drainage. The sacrum still remained 
unchanged. The attacks of sharp pain about 
the sacrum had disappeared. 

The patient was heard from again on Febru- 
ary 16, 1938. The iodide had been used con- 
stantly except for brief intermissions, at which 
time the drainage from the sinuses had become 
more profuse than it had been and discomfort 
had been noted over the left hip and about the 
anus. Several times after the sinus on the left 
apparently had healed pain around the region 
of the left hip had been noted; this had been 
accompanied by swelling. A small soft spot had 
appeared and had been drained. A large amount 
of pus had drained from this region and “sulfur 
granules” were found. This sinus tract had been 
completely healed for five months, but near 
the anus there was another sinus tract which 
discharged a small amount of thin pus inter- 
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mittently. An applicator could be inserted 3 
inches into this tract. This sinus, as well as the 
other, was treated by irrigations with hydrogen 


6. Exudate obtained 
when an abscess was in- 
cised; “sulfur granules” are 
visible. 


Fic. 


peroxide, by using a small tube and a syringe. 
The sinuses then were packed loosely with 
gauze soaked in compound solution of iodine 
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(Lugol’s solution). Medication consisted of 
6o gr. (4 Gm.) of potassium iodide three times 
daily; this dose was increased to 80 gr. (5.2 
Gm.) three times a day at intervals until 
symptoms of iodism appeared. The patient 
said that “these large doses of potassium iodide 
always helped to dry up the fistulous condi- 
tion.” A recent examination of the blood 
revealed the erythrocytes and leucocytes to be 
normal in number. A cholecystectomy had 
been performed in 1936 because of chronic 
cholecystitis and cholelithiasis. At that time 
the patient had lost 20 pounds (9 kg.) but this 
weight had been regained and the patient 
weighed 189 pounds (85.7 kg.), his normal 
weight. His health was rather good and he was 
in Oklahoma attending to business regularly. 
Roentgenographic studies of the pelvis, which 
had been made in December, 1937 (Fig. 3) had 
revealed that the lower segments of the 
sacrum were more smooth and regular in 
contour than they had been. 


SYMPTOMS 


The symptoms of anorectal actinomyco- 
sis may be general, local, or both. There 
may be weakness, malaise, fever, loss of 
weight, abdominal pain, nausea, vomiting 
and diarrhea. These symptoms may be 
accompanied by such signs as the growth 
of a tumor about the anus or rectum, or by 
one or more abscesses with draining sinuses. 
In some cases, anemia is prominent only 
after the disease becomes chronic. Local 
symptoms may include only painful defeca- 
tion and the formation of a tumor mass 
about the anus or in the rectum and single 
or multiple fistulas-in-ano. Melena is not 
usually seen, although the vascularity of 
this granulomatous process Is always strik- 
ing at operation. A small furuncle about 
the anus may be present for many years. 
This may discharge intermittently and be 
noticeable only because of soiling of the 
undergarments. This sign was noted in the 
present case and in the case reported by 
Nové-Josserand. Associated with this sign 
is the history of the possibility of direct 
contamination by the use of leaves for 
cleansing after defecation. 

Four phases of anorectal actinomycosis 


were described by Bensaude in 1933. The 
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initial phase consists of proctitis which jg 
accompanied by fever, abdominal cramps 
and diarrhea or constipation. The second 
phase is one of woody infiltration; the third 
phase consists of the formation of abscesses 
and fistulas. The fourth phase consists of 
the complications. These may be of three 
types: (1) those which occur in situ, such as 
multiple deep fistulas, abscesses which may 
result in the formation of cavities, and 
stenosis of the anus or rectum; (2) those 
which occur by continuity, such as involve- 
ment of the pelvic viscera; and (3) those 
which occur at a distance, such as abscesses 
of the liver and septicemia. 


DIAGNOSIS 


The diagnosis of anorectal actinomycosis 
is based on the history of a chronic draining 
sinus or sinuses, physical and proctologic 
examinations, and the discovery of actino- 
mycetes in the pus or tissues of the sinus or 
cavity. A specimen of the exudate (Fig. 6) 
is placed in a test tube with some water or 
physiologic solution of sodium chloride. 
The “‘granules” are isolated and placed on 
a glass slide in a drop of a 20 per cent 
solution of potasstum hydroxide, crushed 
with a coverslip, and examined imme- 
diately with the low power objective of the 
microscope. If the antinomycetes are not 
found in this manner, specimens obtained 
by curettage or a section of the tissue 
obtained from the region of the abscess may 
be imbedded in paraffin and stained with 
Gram’s stain or with hematoxylin and 
eosin. When these sections are cut and 
examined the organism and its characteris- 
tics may be observed. 


DIFFERENTIAL DIAGNOSIS 


Anorectal actinomycosis must be dis- 
tinguished from such conditions as benign 
stricture, anal fistula, tuberculosis of the . 
anorectal region, carcinoma, sarcoma, am- 
ebic dysentery, and lymphopathia ven- 
ereum. The first ftve conditions may be 
distinguished from actinomycosis by the 
history or by examination of the exudate 
or a section of the tissue. If tuberculosis ts 
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suspected and if the tubercle cannot be 
demonstrated and the microscopic picture 
is debatable, guinea pig inoculation must 
be resorted to. Amebic dysentery may be 
diagnosed by the history of moderate 
diarrhea, the passage of small amounts of 
blood in the stools; careful examination of a 
warm specimen of the stool may reveal 
Endamoeba histolytica. 


PROGNOSIS 


When actinomycosis is found in any 
part of the body, the prognosis should be 
very much guarded. In the anorectal 
region, the disease is equally as serious as It 
is in other parts of the body. In most of the 
cases reported in the foreign literature 
the patients either died in a short time or the 
outcome was not disclosed. In the reported 
cases the average duration of life after the 
patients consulted a physician was approxi- 
mately one year. In the case reported by 
Perry the patient had lived fifteen months 
when he last was heard from. In the case 
reported in this paper the diagnosis of 
anorectal actinomycosis was made in 
January, 1935; when the patient was last 
seen in February, 1938, he was enjoying 
rather good health and was attending to 
business regularly. Death is usually the 
result of propagation of the mycotic 
process (Geissler), amyloid degeneration 
(Rotter), or septicemia which is caused by 
secondary infection (Poncet and Bartsch). 


SECONDARY LESIONS 


The perianal or perirectal tissues are 
usually involved, but as the disease 
progresses any structures about the pelvis 
may be vulnerable as the granulomatous 
process follows the line of least resistance. 
Fistulas may develop between the intes- 
tines and bladder or between the liver and 
intestines; the latter condition likely is the 
result of direct extension of an abscess of 
the liver that is secondary to the primary 
rectal lesion. There may be infiltration of 
the vesical and periprostatic cellular tissue. 
Occasionally, the Fallopian tubes, testes, 
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ovaries and appendix may be secondarily 
invaded by a primary anorectal lesion. 


TREATMENT 


Treatment usually is not followed by 
very gratifying results except in those 
cases in which the disease is recognized 
early and therapeutic measures are in- 
stituted before the process has become very 
extensive. There are at present only three 
general therapeutic measures which may 
arrest the disease, namely, operation, the 
use of iodides, and the use of irradiation. 
Since the organism is anaerobic, Wangen- 
steen said: ““Complete and wide excision of 
the involved tissue when possible should be 
performed as soon as the diagnosis is 
made.” There are cases in which excision 
is either unwise or impossible, especially if 
considerable exploring or manipulation is 
necessary; in such cases there is danger of 
spreading the organisms to other parts of 
the body. In such cases incision should be 
made, the sinus tracts should be curetted 
thoroughly, and ample drainage should be 
instituted. When toxic symptoms are 
present, such as malaise, fever, nausea, and 
vomiting, they may be relieved by the 
drainage of the abscess or by the formation 
of a sinus. Iodides have been used in all 
types of granulomatous conditions and 
some improvement has been noted. Iodide 
is not a specific remedy for actinomycosis, 
but when administered in large doses it 
seems to assist in arresting the symptoms. 
At the present time the patient in the case 
I observed is taking between 60 and 8o gr. 
(4 to 5.2 Gm.) of potassium iodide three 
times a day and has taken this dosage since 
1935. The sinuses partially dried up until 
the symptoms of iodism appeared but when 
he discontinued the todides the sinuses 
reappeared. The sinuses were irrigated 
with hydrogen peroxide and then packed 
lightly with gauze saturated with com- 
pound solution of iodine (Lugol’s solution). 
The skin around the sinuses must be care- 
fully protected with vaseline gauze when 
the packs saturated with compound solu- 
tion of iodine are used. This method of 
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treatment is usually carried out twice a 
day. 

In addition to surgical measures and the 
oral administration of large doses of 
iodides, radiotherapy has been found use- 
ful. In cases of anorectal actinomycosis 
Desjardins advises treatment with high 
voltage Roentgen therapy. He uses from 
400 to 500 Roentgens generated at a 
potential between 140 and 200 kilovolts 
and filtered through 6 mm. of aluminum 
or 0.75 mm. of copper depending upon the 
size of the patient. The number of pelvic 
fields should be between 4 and 6, and in 
addition one perineal field should be 
treated. The maximal improvement re- 
quires that the treatment should be 
repeated several times and that the dose 
and the scheme of irradiation should be 
varied. Kleesattel and Ingber have both 
indicated that Roentgen rays or radium 
has no effect upon the organism. Iser wrote: 
“The effects of x-ray treatment in actino- 
mycosis are not explained by the action 
on the fungus, but on its habitat.’”’ One of 
these methods of treatment, when used 
alone, has not proved successful, but when 
all three are combined the results are 
better. Vaccines have not proved successful 
in the treatment of this disease. 


SUMMARY 


Anorectal actinomycosis is rare. The 
portal of entry of the actinomycetes is 
unknown although direct contamination of 
any anorectal wound by cleansing with 
leaves or grass may offer a direct contact 
for the actinomycetes. The lesions in bone 
are uncommon; they may be the result of 
the secondary infection that accompanies 
actinomycosis rather than the result of 
primary involvement of bone by the 
fungus. Seventeen cases of anorectal acti- 
nomycosis have been reported previously. 
The case reported in this paper brings the 
total number of cases in the literature to 
eighteen. The diagnosis depends upon the 
finding of the “sulfur granules” in the 
exudate obtained from one of the sinuses, 
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or on the microscopic examination of a 
specimen of tissue which has been stained 
with hematoxylin and eosin or with 
Gram’s stain. There is no specific treat- 
ment for anorectal actinomycosis. Surgical 
drainage of the abscess with a minimal 
amount of manipulation, sufficient doses of 
potassium iodide, and a satisfactory regime 
of high voltage Roentgen therapy have 
proved satisfactory in allaying the symp- 
toms in some cases. 
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FRACTURE OF THE JAWS* 


Joun L. DoueErRTy, M.D., F.A.C.S. 


AND JosEPH A. DOHERTY, D.M.D., M.S.D. 


BOSTON, MASSACHUSETTS 


HE increasing incidence of fracture of 

the maxillary and mandibular bones 

may be ascribed to the accidents 
resulting from the more frequent use of the 
automobile. When more evident injuries 
involve other parts of the body there is a 
tendency to neglect examination of the 
facial bones. Moreover, every community 
does not have someone suitably trained to 
handle this type of bone injury. As a 
consequence of delayed or inadequate 
treatment, there is the possibility of perma- 
nent deformity. We should like to call 
attention to certain fundamentals in man- 
agement, to describe simplified methods of 
fixation and to point out effective means of 
controlling complications. Such requisites 
are essential if good functional and cos- 
metic results are to be obtained. 


DIAGNOSIS 


Fracture may be caused by violence of a 
direct or indirect nature. The sudden 
impact of a great force against the face, as 
in striking the steering wheel, the removal 
of neoplasms of the jaw and the removal 
of deeply imbedded teeth may be etiologic 
factors in producing injury. Osteomyelitis 
may be a predisposing cause of spontaneous 
fracture. 

The diagnosis depends upon careful 
clinical examination which should be sup- 
plemented by an x-ray survey. There is the 
usual history of injury. The symptoms, 
broadly speaking, are similar to those 
accompanying fracture of the other bones 
of the body. There is local tenderness, 
swelling, ecchymosis, mobility of the parts 
and impairment of function. Traumatiza- 
tion of the branches of the fifth nerve 
frequently leaves a state of anesthesia of 
the areas innervated. This is especially 
true of the lower lip in cases of fracture of 


the mandible. When teeth are present in 
both jaws, a commonly observed and most 
dependable sign is malocclusion. 

The roentgenogram furnishes a valuable 
and convenient means of determining the 
location and type of fracture. However, 
there are certain regions of the jaws which 
are difficult to x-ray accurately. Either 
because of the inability to obtain the proper 
focus or to superimposition of the shadows 
of contiguous bones, there may result 
negative roentgenographic evidence. This 
Is particularly true in fractures of the upper 
jaw and the neck of the condyle. The 
maxilla does not lend itself to such clear 
exposures as the opposing jaw. There is a 
tendency of the cranial bones to obscure 
and blur maxillary fractures. As a con- 
sequence, clinical evidence in diagnosing 
fractures of the maxilla is much more 
reliable. The routine practice of making 
two lateral jaw exposures of the lower jaw 
cannot be considered a complete survey. 
Too frequently, fractures at the midline 
and neck of the condyle are overlooked. 
Good details of the latter may be obtained 
by employing the same technique as used in 
views of the mastoid area. 


FRACTURES OF THE MAXILLA 


Fractures of the maxilla are more likely 
to be comminuted than those of the 
mandible; therefore, facial asymmetry Is 
more prone to follow. The presence of such 
associated injuries as crushed walls of the 
sinuses and fractured malar and _ nasal 
bones, demands that the treatment be a 
carefully planned and meticulous proce- 
dure. The injury may be as simple as 
involvement of part of the alveolar process 
or so extensive as to sever the maxillae 
from their attachment to the skull. The 
line of cleavage in transverse fractures may 


* From the Department of Oral Surgery, Carney Hospital. 
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be through the antra or higher up through 
the orbital cavities. In both cases there is 
the tendency for the face to elongate, the 
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regions. Fracture of the ramus and its 
processes is not so rare as is believed. 
Injury to the neck of the condyle is often 


Fic. 1. A, Gilmer No. 1 method. Single wires twisted about adjoining teeth, crisscrossed and wound 
about wires similarly placed on occluding teeth. B, Gilmer No. 2 method. Heavy metal arch ligated 
by small wires to labial aspect of maxillary teeth. 


whole of the dental arch being movable and 
held only by the soft tissues. Occlusion of 
the teeth is usually limited to the posterior 
parts of the jaws. 

The treatment of fractures of the 
maxilla, except the transverse type, may be 
instituted by the various methods which 
will be dealt with in detail later. Complete 
fractures are best handled by exerting 
upward pressure on the jaw, utilizing the 
top of the head as a point of fulcrum. A 
dental splint is constructed and placed 
snugly about the teeth of the upper jaw 
which is carried gently to its former 
anatomic place by means of elastic trac- 
tion. The exact position is gauged by 
establishing the previous occlusion of the 
teeth. 


THE MANDIBLE 


The lower jaw is more exposed to vio- 
lence and is more often fractured than any 
other of the facial bones.! Fracture of the 
mandible may occur at any point from the 
symphysis to the glenoid cavity. Most 
often the body of the bone is involved 
especially at or near the angle. The second 
most frequently fractured site is in the 
region of the mental foramen. Double 
fractures commonly include both these 


associated with fracture at the midline. 
Fractures of the body of the mandible are 
compound and therefore communicate 
with the mouth through the oral mucosa; 
those of the ramus are of the closed type. 
Injury to an edentulous mandible may be 
followed by extreme displacement of the 
fragments; because of the absence of 
teeth compounding of the fracture seldom 
results. 

When consideration is given to the 
anatomic structure of the mandible, to the 
innumerable muscles to which it furnishes 
attachment, and to the opposing directions 
of pull, it is not surprising that fracture 
should so often be characterized by marked 
displacement. The treatment is dependent 
upon a knowledge of the musculature and 
of the various mechanical devices for 
fixation. 

In a normally functioning jaw the mus- 
cles are in a fine state of balance. However, 
a break in the continuity of the bone 
upsets this equality of balance, producing 
traction of a greater degree in one direction 
than in another. Displacement is the 
obvious consequence. In a general way, 
unless prevented by the direction of the 
fracture line, upward pull is the result of 
the combined forces of the masseter, 


4 
‘ 
¢ 


578 American Journal of Surgery 
temporal and internal pterygoid muscles; 
downward displacement is occasioned by 
the mylohyoid, digastric, geniohyoid and 


Fic. 2. The principle of elastic traction. 
Small elastics extended from maxillary 
to mandibular teeth, exerting constant 
pull. 


genioglossus muscles. To overcome this 
condition of unbalanced action and to 
restore the parts to a state of equilibrium 
is a problem in dental mechanics. 


TREATMENT 


Treatment should accomplish two re- 
sults: (1) bony union and (2) restoration of 
normal occlusion of the teeth. The achieve- 
ment of the first objective without the 
other, will result in interference with the 
proper function of the mandible. It is for 
this reason that the reéstablishment of 
the former relationship of the teeth as- 
sumes major importance. Moreover, nor- 
mal occlusion is an ideal guide to correct 
reduction. 

No two individuals possess exactly the 
same bite. There are, however, certain 
general conditions found in most mouths. 
The anterior teeth of the upper jaw usually 
overlap their antagonists of the mandible; 
the biting surfaces of the maxillary poste- 
rior teeth strike those of the lower jaw in 
such a manner as to incline slightly back- 
ward and to the side. A clue to the estab- 
lishment of correct occlusion is furnished 
by noting the cusps which exhibit smooth 
surfaces as a result of wear. The articula- 
tion of these surfaces must closely approxi- 
mate normal for the particular patient. 


Doherty—Fracture of Jaws 


JUNE, 1940 


Various devices and procedures have 
been employed to effect reduction and 
fixation of fractured jaws. A brief discus- 
sion of each with an evaluation from a 
practical standpoint may be of interest. 

Bandages. The Barton and other forms 
of head bandages are of little value as a 
permanent means of immobilization. In 
many cases their use is distinctly contra- 
indicated. In simple fractures without 
disturbance of occlusion, the application 
of a bandage helps to afford a sense of 
security. Good results thus obtained may be 
attributed as much to the psychological 
effect on the patient as to the utilitarian 
value of the bandage. Today more cases 
are being seen which are characterized by 
comminution and extensive displacement. 
The use of a bandage in such cases not only 
fails to accomplish the desired results, but 
in reality tends to increase displacement. 
Should swelling of the soft tissues occur 
under a bandage, the pain and discomfort 
become intolerable. When used as a 
supplement to other forms of fixation, the 
bandage can be said to have reached the 
limit of its practical usefulness. 

Splints. The use of splints for the 
purpose of reduction, except in special 
cases, is now considered unnecessary. The 
construction of metal and vulcanite splints 
Is a time-consuming procedure which causes 
unnatural delay in instituting treatment. 

Metal Plates. The placing of a piece of 
metal, such as the Lane plate, across the 
fracture line and attaching it by means of 
screws is now looked upon as an ill-advised 
and antiquated operation. Clinical experi- 
ence has shown that frequently osteo- 
myelitis develops. 

Direct Wiring. The coaptation of the 
fractured parts by wiring one to the other 
is restricted to certain cases. It is indicated 
in fractures of edentulous jaws which do 
not lend themselves to other effective 
means of treatment. The facility of the 
intraoral approach and the fine results 
obtained have been recently emphasized.’ 

Intraoral Ligation. The simplest, the 
most universally employed and the most 
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satisfactory method of immobilization is 
obtained by the use of interdental wiring. 
Applicable in the vast majority of cases, it 
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each dental arch and held in place by fine 
wires which are ligated about several 
teeth. The jaws are brought into occlusion 


Fic. 3. A, x-ray showing fracture of condyle of mandible with displacement. Malocclusion of teeth very 
pronounced. B, same case after reduction. Immobilized by Gilmer No. 2 method plus elastic traction. 


possesses many advantages over other 
methods. It is a non-surgical procedure; 
occlusion of the teeth is always visible; it 
possesses none of the cumbersome charac- 
teristics of splints; opening the mouth for 
inspection does not materially disturb the 
relationship of the bone; and finally, it is 
neither irritating nor unhygienic. 

Practically all types of wiring used in the 
present day treatment of jaw fractures are 
founded on the basic methods developed 
by the late Dr. Thomas L. Gilmer of 
Chicago.* Recognizing the fact that bring- 
ing the upper and lower jaws into occlusion 
was a practical way of not only properly 
approximating the parts, but of satisfying 
all the fundamental requirements essential 
to correct reduction, he devised two wiring 
methods which have become known as 
Methods No. 1 and No. 2. 

The first method consists of twisting 
Separate strands of 22-gauge brass wire 
about the necks of the adjoining teeth, 
crisscrossing the wires and winding them to 
wires similarly attached to the occluding 
teeth. When applied to the bicuspid and 
molar teeth of each side in addition to the 
anteriors, the result is that the two jaws 
can be closed in proper position. 

The second method is indicated when 
several teeth are missing. A 14-gauge arch 
wire is fashioned to the labial aspect of 


by intermaxillary tie wires which join the 
upper and lower metal arches. Thus 
the basic principle of establishment of the 
normal occlusion is carried out. 

These two methods may be used over a 
wide range. However, many modifications 
of each have been made. The Ivy eyelet 
method is a very satisfactory device. 
It possesses advantages of both Gilmer 
methods. 

The excellent results obtained in reduc- 
tion by utilizing elastic traction prompts us 
to call attention to a phase of treatment, 
which, though far from being novel, is some- 
times overlooked. In badly displaced cases 
reduction becomes a procedure of constantly 
tightening the intermaxillary wires until 
the process is completed. It is, to say the 
least, unpleasant from the patient’s view- 
point. However, when small elastics are 
attached to the upper and lower wire hooks 
or projections, gradual and painless reduc- 
tion immediately starts and often Is com- 
pleted within a few hours’ time. It is 
particularly effective in late treated cases 
in which fibrous union has taken place. 
Permanent fixation is easily obtained by 
later substituting fine wires for the elastics. 

There are certain types of fractures of the 
mandible which, because of problems in 
management, deserve special mention. 
Fractures occurring at the angle leave an 
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edentulous posterior fragment which ex- 
hibits a tendency to “ride up” and 
eliminate the usual space between both 


A 
Fic. 4. A, x-ray showing fracture at angle of the lower jaw with ramus elevated. B, same case after 
reduction. 


jaws. Union in these cases can only be 
obtained by using some mechanical means 
to place the elevated part back in contact 
with the larger fragment. A_ vulcanite 
splint fitted over the alveolar ridge of the 
fractured area usually is an effective solu- 
tion of the problem. Fracture of an 
edentulous mandible is best treated by 
utilizing the patient’s artificial dentures; 
reduction is completed by using an external 
elastic bandage. In badly displaced cases 
direct wiring or the circumferential method 
of Black are indicated.‘ 

The management of fracture of the neck 
of the condyle has occasioned a great deal 
of comment and discussion. When displace- 
ment of the head of the process occurs 
there is a deviation of the midline to the 
side of the injury. Operations have been 
suggested to remove the condylar head 
because of fear of ankylosis. Such proce- 
dures present hazards and difficulties. It is 
worthy to note that in most cases clinical 
results obtained by wiring the upper and 
lower teeth in occlusion and disregarding 
the displaced condyle, have been most 
satisfactory.> The temperomandibular joint 
possesses the faculty of adjusting itself to 
the new condition. Therefore, the con- 
servative treatment as here outlined is 
advocated. 


Doherty—Fracture of Jaws 


COMPLICATIONS 


The early complications such as hemor- 
rhage and respiratory embarrassment usu- 


ally disappear after reduction has been 
carried out. Late complications are celluli- 
tis, osteomyelitis, malunion and nonunion. 
When swelling progresses to the stage of 
suppuration, incision of the soft tissues, 
providing an adequate vent for the pus, 
may prevent infection of the bone. Pro- 
longed suppuration is indicative of osteo- 
myelitis. This condition demands that 
ample drainage be established and main- 
tained and sequestra be removed when 
separated from live bone. In a case com- 
plicated by infection of the bone osteo- 
genesis is slower. Delayed union may result 
from failure to immobilize early, incorrect 
approximation of the fragments, the inter- 
position of fibrous tissue and such general 
diseases as syphilis, tuberculosis and di- 
abetes. Malunion invariably may be traced 
to improper reduction. Nonunion is com- 
paratively rare. Restoration of the continu- 
ity of the jaw can only be obtained by 
resorting to bone grafting. 


SUMMARY 


1. More frequent use of the automobile 
has tended to increase the incidence of 
fracture of the maxilla and mandible. 

2. Diagnosis depends on both clinical 
and x-ray examination. 
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3. Treatment should be directed toward 
obtaining bony union and restoring the 
normal occlusion of the teeth. 

4. The maintenance of ample drainage 
and removal of sequestrated bone are funda- 
mental to the control of complications. 
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INTUBATION is the process by which a hard-rubber tube is introduced 
into an edematous and occluded larynx through the glottis. It is generally 
done in cases of laryngeal diphtheria in which the larynx has become 
so swollen as to threaten asphyxiation. 
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DIAPHRAGMATIC HERNIA IN CHILDREN*; 


A RESUME OF SIXTY EIGHT CASES OCCURRING IN CHILDREN UNDER TEN YEARS OF 
AGE TREATED BY OPERATION 


Joun B. M.D., 


F.A.C.S. 


Assistant Professor of Clinical Surgery, Wayne University College of Medicine; Associate Attending Surgeon, 
Receiving Hospital 


DETROIT, MICHIGAN 


HE surgical repair of diaphragmatic 

hernias in infants and young children 

is still a relatively uncommon surgical 
procedure. With the advances made in 
roentgenology during the past fifteen years, 
many more diaphragmatic hernias are 
diagnosed during life than formerly, and 
with the progress made in the technique of 
anesthesia and thoracic surgery, a great 
many more cases have been successfully 
operated upon. 

Hedblom! has written a most compre- 
hensive discussion covering the whole 
subject of diaphragmatic hernia, and has 
collected 2,137? cases, including 629 cases 
of the esophageal hiatus type. Rankin and 
Grimes? have written a brief but excellent 
review, discussing in considerable detail 
the history of the development of the 
operation itself. Harrington’ has reported 
120 cases of various types upon which he 
has operated. Over 700 articles touching 
various phases of this subject have ap- 
peared in the literature during the past ten 
years. 

Only an occasional author, however, 
reports an operation on a patient under 
ten years of age. A recent report by 
Truesdale’ lists fifty such cases. Orr and 
Neff® have collected seventeen congenital 
cases under one year of age. Lissowetzky,’ 
in the course of 220 routine autopsies on 
infants, found three congenital diaphrag- 
matic hernias. In each case it had been the 


cause of death. He believes that, could any. 


early diagnosis be made and surgical repair 
resorted to, the lives of many such cases 


might be saved. Greenwald and Steiner’ 
collected eighty-two cases of diaphragmatic 
hernias in infants and young children 
reported from 1912 to 1929. Only eleven, 
however, were operated upon, and only 
six of these survived. They also stress the 
importance of an early diagnosis. In the 
newborn infant the prognosis is poor, 
death being due chiefly to cardiac and 
pulmonary interference, as shown by the 
attending cyanosis and dyspnea. In older 
children the prognosis is better. Here 
intestinal obstruction and strangulation is 
the most common cause of death. In their 
series of eighty-two cases, forty-six were 
diagnosed at autopsy. Most of these were 
young infants. It is probable that, had they 
been diagnosed early and repaired, some of 
these would have survived. Woolsey’ re- 
ported 106 cases collected from the litera- 
ture. Thirty-six of these were in infants 
and children under ten years of age, in 
which diagnosis was not made until the 
autopsy was performed. He feels that in 
71 per cent of his entire group of fatal 
cases, had an early diagnosis been made 
and operation performed, death might have 
been averted. 

Diaphragmatic hernias are considered to 
be true or false, depending upon the 
presence or absence of a sac. Harrington‘ 
has classified them as follows: “‘a non- 
traumatic diaphragmatic hernia may be 
congenital or acquired. 

“1. If congenital, the hernia is attribut- 
able to embryologic deficiency, and usually 
is without an enclosing sac. The most 


* From the Department of Surgery, Wayne University, and the Surgical Service of Dr. Charles G. Johnston, 
Receiving Hospital, Detroit. 
t Read before the Sectional Meeting, American College of Pediatrics, Detroit, peiihies 28, 1938. 
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common sites in the probable order of 
frequency of occurrence are: (1) through 
the hiatus pleuroperitonalis (foramen of 
Bochdalek); (2) through the dome of the 
diaphragm; (3) through the esophageal hi- 
atus; (4) through the foramen of Morgagni; 
(5) through the gap left by the partial 
absence of the hemidiaphragm which is 
usually in the posterior portion of the 
muscle. 

“>. If acquired after birth, the sites of 
occurrence are: (1) through the esophageal 
hiatus—this type has an enclosing sac; (2) 
through the region of fusion of the anlage 
of the diaphragm; (3) at sites named under 
congenital types. 

“3. Traumatic diaphragmatic hernia 
may be caused by direct or indirect injury, 
or by inflammatory necrosis of the dia- 
phragm. (1) In indirect injury to the 
diaphragm, the hernia may occur at any 
point, including points of embryologic 
fusion, but the most common region is the 
dome and posterior half of the left hemi- 
diaphragm—it may occur in the right 
hemidiaphragm. It is usually the result of a 
severe, crushing injury and the hernia may 
or may not have a hernial sac. When the 
hernia is through the esophageal opening 
there is a sac, but when through the leaf of 
the diaphragm, there is usually no sac. (2) 
In direct injury to the diaphragm, the 
hernia may occur at any point, and is 
usually the result of penetrating wounds, 
such as those inflicted by a gunshot or a 
knife. (3) Rupture of the diaphragm may 
be the result of inflammatory necrosis, 
which in turn has been caused by a sub- 
diaphragmatic abscess or rupture may 
follow necrosis from drainage tubes intro- 
duced into empyema cavities. In these 
cases the opening in the diaphragm is 
usually posterior and there is no hernial 
sac.” 

We have reviewed sixty-eight cases of 
diaphragmatic hernia occurring in infants 
and children ten years of age or under 
which have been treated by operation. 


(Table 1.) 
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In this series of sixty-eight operated 
cases ten years of age or younger there 
were twenty-two deaths a total mortality 


Fic. 1. X-ray twenty-four hours after injury, 
showing air-containing viscera in left thorax 
and absence of left diaphragm shadow. 


of 32 per cent. Nineteen patients died 
shortly after operation, that is, before 
leaving the hospital, and are classed as 
operative deaths. Three died after leaving 
the hospital, one two months later, and 
the second six months later of recurrence 
which resulted in obstruction. In neither 
was a second operation done. In the third 
case the hernia recurred in six months, and 
the patient died after a second operation 
for repair. These three cases are classed as 
deaths in this tabulation. There were two 
more recurrences, making a total of five 
(7.4 per cent). These two patients were 
operated on again. One made a satisfactory 
recovery and has remained well. In the 
other case the hernia recurred twice more 
and following the third operation has 
remained well. Twelve cases showed defi- 
nite signs of obstruction on admission. 
Eight of these died. There were fourteen 
cases in which the hernia was definitely 
attributable to a traumatic injury, and 
although these are acquired cases, they are 
differentiated in this paper by listing them 
separately as traumatic cases. There are 
only four non-traumatic cases which we 
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; dulness to flatness 


Ived; dextrocardia 
on percussion on the side involved; absent 


or diminished breath sounds on the in- 


Invo 


embarrassment, while over one year, they 


are the result of a partial obstruction of the 


gastrointestinal tract. 
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rales, diminished excursion on 
an epigastric mass 


the involved side, retraction of the ab- 
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A word should be said here regarding the 
. In any case show 


diagnosis 
symptoms, the physical examination may domen 


reveal tympany on percussion of the side 
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tacks of dyspnea, cyanosis, vomiting, pain, 
cough, choking spells, or gastrointestinal 


No diagnosis can be considered com- 
however, without the x-ray, and 


plete, 


upsets. A glance at Table 1 immediately 


reveals the importance of the x-ray. In 


he presence of a diaphragmatic 


hernia is suspected, it is usually not 


unless t 
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sixty of the sixty-eight cases, the x-ray was 


diagnosed unless an x-ray examination is 


made. We feel we cannot stress too strongly used either to make or confirm a diagnosis. 


the importance of an x-ray in any child A correct diagnosis was made in all except 


four of these cases. One proved to be a 


suffering from persistent or repeated at- 
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small and unusual type of eventration, the 
other three were deficiencies in the dia- 
phragm. It is interesting to note that 
several patients were treated for consider- 
able periods of time for other conditions, 
and a correct diagnosis was not made until 
x-ray studies had been completed. In five 
of the eight cases where the x-ray was not 
used, the diagnosis was definitely missed. 


TABLE I 
| Sex N 
ot 
Male—37 Female—-28 R 
54.4 Per Cent | 41.2 Per Cent yo eg lis 
| 4.4 Per Cent 
| | 
Lived | Died Lived | Died | Lived Died 
| | 
ay. 10 18 | 10 | I 2 
72.9 per | 27.0 per | 64.2 per | 35.7 per} 33.3 per| 66.7 per 
cent | cent cent | cent cent cent 
TABLE II 
RELATIVE FREQUENCY OF SYMPTOMS 
| | 
| Congenital and 
| Acquired Cases All 
| Entire | Trau- Cases 
Cousneein | Series | matic | over 
_— 68 14 Over | Under |} 1 Yr. 
Cases | Cases | 1 Yr. | ¥ Yr. 44 
30 24 Cases 
| Cases | Cases 
| | 
Vomiting. : 34 | | 19 12 22 
Dyspnea | 24 5 | 2 rz 
24 6 | 12 6 18 
SO 18 2 I 15 3 
Obstruction......... | 7 2 9 
Constipation..... ..| 7 eh | 5 2 5 
Loss of weight...... 7 | 3 4 | 3 


If one could be certain before operation 
that a congenital deficiency of the dia- 
phragm was present, it would probably be 
better to treat the case expectantly than to 
attempt repair. Of the three cases with 
diaphragmatic deficiencies reported in this 
series, two died and one was successfully 
repaired. LeWald*! reports three cases of 
congenital absence of the left half of the 
diaphragm. He believes the condition does 
not lend itself to surgical repair. Beckman®? 
reports a case of supposed diaphragmatic 
hernia operated by W. J. Mayo in 1g09. 
A large deficiency was found, no repair was 
attempted. The patient recovered. Hume* 


believes congenital absence of the left half, 


JUNE, 1940 


of the diaphragm is usually incompatible 
with life. 

It is generally felt also, that eventrations 
should not be operated upon. Clopton® 
reports two cases of eventration. He states 
diagnosis may be made by fluoroscopic and 
x-ray studies. The diaphragm moves with 
respiration, though less than normally, due 
to hypoplasia of the left lung. It may be 
confused with situs transversus from the 
fact that the heart is on the right side. The 
stomach will be on the left side, however, 
Lateral x-ray and fluoroscopic studies are 
particularly valuable. From this angle the 
diaphragmatic dome may be visible. He 
feels the prognosis is good under medical 
management, and that surgical measures 
should not be attempted. 

Hume’s® patient, a 6 year old boy struck 
by a truck, was not operated upon. A left 
thoracentesis was performed, and air and 
brown fluid obtained (presumably gas and 
intestinal contents). The patient died a few 
hours later, and necropsy revealed a left 
diaphragmatic hernia with the stomach, 
colon and omentum in the left thoracic 
cavity. The author believed this to be a 
congenital hernia. The child was almost 
moribund, and there is little question that 
nothing could have altered the fatal out- 
come. With the sudden and sometimes 
almost overwhelming respiratory and car- 
diac embarrassment which may follow such 
a traumatic injury, a massive thoracic 
hemorrhage, effusion, or a tension pneumo- 
thorax might have to be considered. 

A thoracentesis was performed on Reiss’”® 
3 year old patient, and upon the twenty- 
two month old infant reported by Giustin- 
ian. Death followed shortly afterward in 
each instance. Three taps were made in 
Brush’s®” case and twelve in De la Vega’s® 
before the diagnosis was made. In one case 
in this series, reported by Olmstead,* 
a thoracentesis was performed before the 
diagnosis was made. Later, after the 
diagnosis had been made by x-ray, an 
operation for repair was performed. 

The diagnosis is sometimes difficult, as 
has been well brought out by the researches 
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of Woolsey,? and Greenwald and Steiner.® 
Physical examination is often difficult and 
will not always reveal the real trouble. 
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condition may often be improved and 
anemia overcome by frequent small feed- 
ings, blood transfusions, etc. (4) General 


Fic. 2. Preoperative x-ray showing absence 
of left diaphragm shadow and barium-filled 
small intestine in left thorax with gas-filled 
stomach above. 


From a study of this series of cases, we feel 
the necessity of early and adequate roent- 
genologic study cannot be too strongly 
emphasized. 

Since the first operation to be performed 
on a child nearly fifty years ago, the 
mortality has gradually decreased. This 
change has been largely due to several 
definite factors: (1) Earlier correct diagno- 
sis, which means in substance improvement 
In roentgenologic technique, and the more 
frequent use of the x-ray. (2) Improvement 
in the anesthesia, i.e., better and less toxic 
anesthetic agents, better methods of ad- 
ministration, the simple closed method and 
the intratracheal tube which allows the 
anesthetist to administer positive pressure 
when the need arises. (3) Adequate prep- 
aration of the patient for the operation, 
which is now less often performed as an 
emergency measure. The patient’s general 


Fic. 3. Twenty-four hours postoperative. 
Note diaphragm shadow on the left side and 
left pneumothorax. The mediastinum has 
shifted to the right. There is no evidence 
of any abdominal viscera in the thorax. 
The small stomach catheter is still in place. 


improvement in the technique has been 
derived mainly from those who have 
pioneered in this field. 

The following are some of the advances 
which aid us in the correct handling of 
these cases. (1) The lavaging of the 
stomach by passing a small tube pre- 
operatively, as stressed by W. Meyer,* is 
important. In the presence of a diaphrag- 
matic hernia the stomach may not empty 
readily, and a retention may be present. 
With the replacement of the stomach in the 
abdomen, some of the gastric content may 
regurgitate, and be aspirated by the 
patient. (2) The crushing of the phrenic 
nerve, as advocated by Harrington,® aids 
in the repair by supplying a quiet and 
relaxed diaphragm. (3) The introduction of 
a stomach tube into the thoracic cavity via 
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thorax postoperatively does much toward 
relieving the cyanosis and dyspnea which 
follows the shift of the heart and the 


the abdominal incision and the hernial 
opening in the diaphragm, as first advo- 


cated by C. H. Mayo,” allows air to be 


Fic. 4. One week postoperative. Complete out- 
line of left diaphragm shadow but still about 
60 per cent collapse of the left lung. 


introduced above the viscera, and destroys 
the suction which may make their with- 
drawal difficult. (4) The cutting or break- 
ing of the ribs (first advocated by C. H. 


TABLE Iv 
| | | 
No. of || Per Cent 
Years | No. Cases Deaths | Mortality 
1889-1920 9 5 | 55.5 
1921-1930 | 23 II 47.8 
1931-1938 | 36 6 | 16.7 


Mayo,” Carrington,’! Harrington,’? and 
recently described by Bird**), may aid in 
the repair. If the diaphragm is torn from 
the chest wall, or if the opening cannot be 
closed because of tension, this procedure 
will relax the diaphragm sufficiently to 
provide enough tissue to accomplish the 
repair. (5) The aspiration of the pneumo- 


Fic. 5. Two weeks postoperative. Complete 
diaphragm outline and almost complete 
expansion of left Iung visible. 


mediastinum to the unaffected side at the 
time of the operation. 

We believe the abdominal approach is 
usually the best. It seems reasonable to 
state that no one would favor the combined 
approach unless necessity demanded it. In 
children where the hernia has usually not 
been present for a long period of time, and 
where adhesions between the displaced 
abdominal viscera and the parietal pleura 
are rarely encountered, the abdominal 
approach seems more simple. Harrington’s* 
enviable record of 120 cases of all types and 
ages, with ten deaths (mortality 8.3 per 
cent), seems to bear this out. However, in 
this series the mortality is definitely higher 
in those cases operated on by the abdomi- 
nal route. It is unquestionably true that in 
a statistical study on such a small series of 
cases, and in one embracing a long period 
of years, there is grave danger of drawing 
false conclusions. However, a study of 
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group operated on via the abdominal 


Fic. 6. Fifteen days postoperative. 


approach might be partially explained by 
the fact that from 1889 to 1920 only nine 
cases reached operation. The mortality 
during these years was nearly three times as 
great as during the past decade, and all but 
one of these patients were operated on via 
the abdominal route. 

It is of vital importance to have a 
correct diagnosis before subjecting the 
patient to operation. In those cases where 
the diagnosis was not made preoperatively, 
and where the surgeon proceeded with the 
repair of the hernia after discovering it at 
the time of an exploratory operation, the 
mortality (80 per cent), is exceedingly high. 
If a diaphragmatic hernia is found during 
an exploratory laparotomy, it would seem 
to be good judgment to close the abdomen 
without repairing it. Then, at a later date, 
with adequate preparation, a blood trans- 
fusion and an anesthetist equipped to 
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the higher mortality encountered in the 
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administer positive pressure anesthesia, 
the hernia repair may be attempted. The 
truth of this statement would seem to be 


Fic. 7. Eight months postoperative. Normal 
diaphragm outline and barium-filled stomach 
in normal position. 


borne out by the fact that the two patients 
in whom the diagnosis was not made until 
exploration, and where repair was done at a 
subsequent operation, survived. 

We believe the anesthetist should always 
be prepared to administer a positive pres- 
sure anesthesia if the need arises. Many 
authors stress the importance of this state- 
ment. Harrington? feels that in the case of 
a true hernia where a sac is present, the 
ordinary ethylene or cyclopropane closed 
anesthesia is satisfactory. However, in the 
false hernia where no sac is present, it is of 
great importance to be able to administer 
positive pressure. The truth of this state- 
ment is well verified. (Table vu.) 

The higher mortality encountered in the 
group operated on via the abdominal ap- 
proach (Table v), would appear to result 
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at least partially from the fact that more 
cases were operated on by this method 
without the benefit of positive pressure 
anesthesia. Certainly the 7.7 per cent 
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Most authorities agree that the mortal- 
ity in children is higher than in adults. The 
total mortality in this series of sixty-eight 
cases is 32.4 per cent. A study of the 


TABLE V 
| | | 
All Cases Thoracic | Combined Abdominal 
Mortality Mortality | Mortality Mortality 
Per Cases Per | Cases Per Cases 
| Cent Cent | | Com Cent 
68 22 32.4 19 5 | 26.3 9 | I | $552 40 16 40.0 
TABLE VI 
| All Cases Thoracic | Combined Abdominal 
| 
| | ~ 
a | Mortality | Mortality | | Mortality | | Mortality 
No. No. | No No. 
| | 
Cases | | Per | Cases ts Cases Per Cases 
| Cent .| Cene | | Cont | | Cent 
| | 
| | we | | 
Before operation....... 63 | 18 | 28.6 18 4 |sa0! 6 I 11.1 36 13 | 36.1 
At operation........... 5 | 4 | 80.0 I I 100 | 4 * | te 
TABLE VII 
All Cases Thoracic Combined Abdominal 
Mortality | Mortality Mortality Mortality 
No. | No. —| No. No. 
Cases | | Cases | Cases Per | Cases 
| Cent | Cent | | Cent | | Cent 
Positive pressure anes- | 
4 13 3 23.1 6 13 | 
Other types of anesthe- | 
sia or not recorded... 38 18 | 47.3 6 2 33-3 3 I el 27 15 | 55.5 


mortality in those operated on by the 
abdominal route, where it is known 
that a preoperative diagnosis was made, 
and a proper anesthesia administered, Is 
satisfactory. 


mortality with relation to the age of the 
patient reveals that it is definitely higher 
during the first year of life. The twenty- 
four cases under one year of age were all 
congenital, and the mortality was 50 per 


‘ 
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cent. After the first year the mortality type. In this table it is seen that by far the 
dropped to 22.7 per cent. In this group of most common location is through the left 
from I to 10 years of age, it will be seen diaphragm. Most of these are false hernias 


TABLE VIII 
Entire Series Congenital and Acquired Traumatic 
68 Cases 54 Cases 14 Cases 
| | 
Age of Patient | Mortality | Mortality | Mortality 
No No. | No. 
Cases he Per Cases | ae | Per Cases - Per 
Cent | Cent Cent 
| | 
| 24 | 12 50.0 24 | 12 | 50.0 
22.7 30 | 9 | 30.0 14 I 7.1 


that in the congenital and acquired cases it without sacs. There was one eventration 
is about four times as great as in the which was operated upon and a repair 


traumatic cases. attempted. This was, however, localized to 
TABLE IX 
| | | 
| | Congenital and Acquired | 
Entire Series | | Traumatic 
68 Cas 
| ciamies | Under 1 Yr. | Over 1 Yr. | 1+ 
| 24 Cases | 30 Cases | 
Mortality | Mortality | | Mortality | | Mortality 
Cases | Per | Cases | Per Per | Cases Per 
* | Cent | F | Cent | | * | Cent | * | Cent 
| | | | | 
Through left diaphragm | 48 sg «| 38.2 20 | 8 |40.0| 17 | 6 | 35.3 | 11 I 9.09 
Through right dia- | | | | | | 
Esophageal hiatus—left | 11 2 ©} | 7 I | 14.3| 3 
Esophageal hiatus— | | | 
3 | 2 | 6.71 | 3 | 2 | 66.7 | 
Esophageal hiatus—post| | | | | | | | 
mediastinum......... | | | oF 
Eventration left dia- | | | | 
Congenital deficiency or | | | | | | | 
absence left dia- | | | | | 
3 2 | 66.7 | 2 | 2 | 100 | | 
| | | | | 


Table 1x gives the incidence of the loca- the central portion of the diaphragm, and 
tion of the hernia, and the percentage could almost be considered as a true hernia. 
mortality with relation to the location and There were also three cases where a 
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deficiency of the left diaphragm was 
present. One was described as a complete 
absence, the other two as deficiencies. 
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mortality to which organs are displaced 
into the chest, a study of Table x reveals 
that there is little relationship between 


TABLE X 
Congenital and Acquired 
| 54 Cases 
| Entire Series Traumatic 
| 68 Cases 14 Cases a7 
| Under 1 Yr. Over 1 Yr. 
Viscera | 24 Cases 30 Cases 
Present in | 
| Cases | Mortality Cases Mortality Cases | Mortality Cases | Mortality 
| | | 
| Per | Per Per . Per | Per Per | Per Per 
Cent Cent Cent No. Cent Cent No. Cent Cent | Cent 
| | | | | 
Stomach... . | 48 | 70.6 | 14 | 29.2 | 11 | 16.2 | 7 | 29.1 
Colon....... | 48 | 70.6 | 14 | 29.2] 11 | 16.2 .... | 18 | 26.5 | 7 | 38.9 | 19 | 27.9] 7 | 36.8 
Small bowel.| 44 | 64.7 | 17 96:6) S| | | 20 | | | | 43:7 
Spleen...... 28 | 41.2] 9 | 32.1 | 9 | 13.2| 1 | 11.1 | 9 | 13.2] 5 | 55.5 | 10 | 14.7] 3 | 30.0 
Left lobe of | | | 
| | | | | | | 


Regarding the relationship of the “‘con- 
tents of the hernia” to the mortality, rather 
one should say, the relationship of the 


TABLE x! 
| Mortality 
Viscera Present in 
No. Cases | | 
| No | Per 
| | Cent 
Small bowel without | 
stomach and colon..... 6 | § | 83.3 
Small bowel and stomach 2 I | 50.0 
Small bowel with stom- | | | 
ach and colon......... 26 | o | 34.6 
Colon and stomach...... 8 2 | 25.0 
Colon without small | | 
bowel, stomach........ 4 ; ot 24.0 
Small bowel and colon... 10 | 2 Jagece 
Stomach without small | 
bowel, colon.......... 12 16.7 
Summary of Table 
Small bowel with or with- | 
out other viscera...... | 44 (64.7%) 17, 38.6 


Other viscera without | 
omall bowel........... 


24 (35.3%) 5 | 20.8 


which viscera are present in the thorax, and 
the mortality, except in the case of the 
small bowel. The presence of the small 
bowel definitely increases the mortality 
figure. This is more clearly shown in 
Table x1. If small bowel is present in the 
thorax, the mortality is nearly twice as 
great as when it is not present. A study of 
Table 1 reveals, however, that the stomach, 
colon, small intestine, or some combination 
of the three is present in all of the sixty- 
eight cases. They seem to be the important 
organs to consider. 

The presence or absence of the spleen, 
omentum or liver, seems to have little 
bearing upon the outcome. One might 
suppose that the presence of the entire left 
lobe of the liver might produce greater 
cardiac and pulmonary embarrassment. 
However, all five of these cases are trau- 
matic, and over 1 year of age, and all lived. 
This brings up the possibility that the 
presence of the left lobe of the liver in the 
left thoracic cavity means that the rent in 
the diaphragm is large and less likely to 
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compress the bowel. Also, with the left lobe 
of the liver in the thorax, there is certainly 
less room for bowel to protrude into it. We 
consider the presence or absence of the 
omentum as unimportant. Some authors 
have experienced some difficulty with 
hemorrhage in removing the spleen. 


CONCLUSIONS 


The operation for the repair of the 
diaphragmatic hernia is still a relatively 
rare surgical procedure in children. This 
paper reports and analyzes sixty-eight such 
cases which have occurred in the course of 
the past fifty years. The diagnosis of 
diaphragmatic hernia is more frequently 
made in the male than in the female, and 
the operative mortality is higher in the 
latter. The most common type is the false 
hernia through the left diaphragm. 

A diaphragmatic hernia constitutes a 
menace to the life of the patient. Early 
diagnosis is essential. In many cases where 
the hernia is the cause of death, the 
diagnosis is not made until the autopsy is 
performed. A routine post-mortem x-ray 
in infants and young children in unex- 
plained deaths, might reveal a_ higher 
incidence of diaphragmatic hernia then is 
at present suspected. Due to improved 
roentgenologic technique, many more cases 
are diagnosed during life than formerly. 
More cases have been operated upon 
during the past eight years than in the 
previous forty. In many cases in this series, 
the diagnosis was not made until the x-ray 
was taken. We therefore believe that we 
cannot stress too strongly the importance 
of early roentgenologic studies. 

Under 1 year of age, dyspnea, cyanosis, 
and vomiting are the most frequently listed 
symptoms, while over I year, vomiting, 
pain, and obstruction occur more often. 
The mortality is higher during the first year 
of life. The presence of the small bowel in 
the thorax, increases the mortality fig- 
ure, as do signs of a partial or complete 
obstruction. 

A preoperative diagnosis is essential. 
This allows for proper preparation, first 
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with regard to the patient’s general condi- 
tion, and second with regard to the prep- 
aration for the operation itself. Crushing 
the phrenic nerve, lavaging the stomach, 
preparation for the administration of posi- 
tive pressure anesthesia, are all important. 

Except in the case of a symptomless 
infant under 1 year of age, a definite 
diagnosis of a diaphragmatic hernia should 
be followed by a surgical repair at the 
earliest opportunity. 

The following is a case report of a 
diaphragmatic hernia which was success- 
fully repaired, and which illustrates some 
of the points brought out in this paper. 


CASE REPORT 


The patient was a white female child of 
214 years, who twenty minutes before admis- 
sion to the hospital was struck on the left side 
by a truck. In addition to a fracture of the 
right humerus, she had many abrasions over 
the head, abdomen, and left upper thigh. Her 
condition appeared quite critical, as her 
blood pressure was 64/30, her pulse was over 
160, temperature subnormal, and her respira- 
tions labored and rapid. The chest was wrapped 
in bandages, which provided temporary fix- 
ation to the right humerus, and was therefore 
not examined. The abdomen was soft, but 
quite tender, especially over the left side. 
Peristalsis was normal. Owing to the lack of 
other physical findings in the abdomen, we 
felt that there was a good possibility that the 
injury in this area was localized to the ab- 
dominal wall. 

The child was treated by intravenous injec- 
tions of 5 per cent glucose, and local heat 
applications. She gradually recovered from her 
shock. Her white count was 19,550, hemoglobin 
9.6 Gm., and her urine contained an occasional 
white cell and a moderate number of red cells. 
By the following morning it was evident, 
despite persistent voluntary rigidity, that there 
was little likelihood of a ruptured viscus, and 
the child was allowed fluids. Her improvement 
permitted further study, and it was found that 
there was gas shadows within the left lung 
field, as seen by x-ray, and a diagnosis was 
made of herniation of the stomach and much of 
the bowel through the left diaphragm. The 
respirations remained rapid and the tempera- 
ture was persisted elevated from 1 to 3 degrees. 
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The question arose concerning immediate 
repair of the hernia, but the child’s condition 
indicated that this would be more dangerous 
than advantageous. Since there was small 
bowel present in the hernia, it was thought best 
that the child be operated as soon as her condi- 
tion warranted, rather than wait until she was 
older, because of possibility of intestinal 
obstruction. 

She was placed on multiple small feedings, 
and by the second week was up and about the 
ward. Five weeks after the accident, she 
appeared quite normal, her humerus was united 
in good position, and her blood picture was 
normal. The left phrenic nerve was crushed, and 
produced paralysis of the left hemidiaphragm. 

Three weeks later when the child appeared in 
good condition, repair of the hernia was under- 
taken. Preoperative preparation consisted of 
aspiration of the stomach content through a 
nasal catheter which was left in place, and a 
transfusion of 200 c.c. of citrated blood. We 
were fortunate in having available a well 
trained anesthetist, Dr. Frank Murphy, to 
whom thanks are due for a well administered 
positive pressure anesthesia. 

A left subcostal incision was made. Explora- 
tion revealed the stomach, most of the small 
intestine, the transverse splenic flexure of the 
colon, and the upper third of the spleen within 
the left thoracic cavity. This was withdrawn, 
and the rent in the diaphragm was picked up 
with forceps. It was about 7 cm. long. A loop of 
small intestines (which appeared to be the 
duodenum) was firmly adherent to the lower 
flap. This was dissected free. The lower flap of 
the diaphragm was then sutured to the superior 
surface of the upper flap 1 inch from the free 
margin with interrupted mattress sutures of 
silk. The free margins of the upper flap were 
then sutured to the inferior surface of the lower 
flap with interrupted sutures of silk. There was 
a slight amount of oozing from the area just 
above the pancreas, and this was controlled 
with a single iodoform pack. 

The patient stood the operation well. On her 
return to the ward she was quite cyanotic, and 
was placed in an oxygen tent. The pulse was 
130 to 150, the respirations 30 to 50, and the 
temperature as high as 102 degrees. A second 
250 c.c. transfusion was given later in the day, 
supplemented by 200 c.c. of saline. Carbon 
dioxide and oxygen inhalations were given 
every three hours. On the following day her 
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condition remained about the same. So much 
difficulty was encountered in the administra- 
tion of intravenous fluid, that hypodermoclysis 
was begun. She was also given 100 c.c. retention 
enemas of warm tap water every four hours. On 
the following day, as the patient refused fluids, 
a nasal catheter was inserted, and water, 
I to 2 ounces every hour, was introduced into 
the stomach through the tube, and she was 
given hard candy to suck. On the next day a 
formula was made up and injected through the 
tube. A portable x-ray showed 70 per cent 
collapse. We considered aspirating some of the 
air from the left thorax, but she seemed to be 
doing so well, that it was thought best to leave 
her alone. The pack was removed on the fourth 
day. By the fifth day the patient was taking 
nearly 1,000 c.c. of fluid by mouth, and the 
nasal catheter was removed. From then on her 
convalescence was uneventful. X-rays showed 
gradual expansion of the left lung. 

Within two weeks from the date of operation 
she was able to be out of bed. She was last seen 
ten months after the operation, at which time 
she appeared quite normal and healthy. 
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T seems puerile to discuss so simple an 
| operation as phrenic nerve crushing. 

However, like many other simple pro- 
cedures, its potential complications are so 
great that they should be frequently 
emphasized. There is no thoracic surgeon 
who has not at one time or another been 
quite taken aback and embarrassed by 
dallying a considerable time on a phrenic 
crushing which he had expected to com- 
plete in a few minutes. Very often the dif_- 
culties are self-made—the outcome of an 
error of omission or commission in the 
technical procedure, resulting in the de- 
struction of essential landmarks or in the 
creation of false ones which eventually 
lead to major trouble. 

As a rule, a 1 or 1% inch transverse in- 
cision, about 1 inch above the clavicle 
just over the posterior border of the sterno- 
mastoid muscle will give a sufficient ex- 
posure to identify and crush the phrenic 
nerve. Care in identifying and preserving 
the landmarks is essential to a successful 
operation. 

The posterior border of the sterno- 
mastoid is easily recognized by palpation 
upon having the patient raise and turn his 
head slowly from side to side. 

The incision is carried through the 
platysma and the border of the sterno- 
mastoid is then retracted medially, expos- 
ing the cervical fascia which covers a pad 
of fat immediately overlying the scalenus 
anticus. The fascia should be incised 
transversely across the muscle and the fat 
then bluntly separated with a hemostat 
in the direction of the muscular fibers in 
order not to disturb the relationship of the 
nerve to the muscle. This fat layer is very 
vascular and care should be taken not to 
tear any vessels and obstruct the field. 
The nerve is generally seen just lateral to 
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the medial border of the scalenus anticus, 
running obliquely downward. If this fails 
to expose the nerve, blunt dissection should 
be carried upward to the omohyoid muscle 
crossing. The scalenus muscle is palpated 
as a stout band and not infrequently the 
phrenic can be felt coursing along it 
immediately behind the omohyoid. 

The phrenic, which varies in size, is 
generally easily identified by the pain 
felt in the shoulder and neck when it is 
squeezed with a forceps, although this 
does not always apply because the nerve is 
sometimes anesthetized or because the pain 
is produced only upon crushing. Crushing 
the nerve at one point with a toothless 
clamp usually suffices to paralyze the 
diaphragm for four to six months. 

The incision is closed with skin clips or 
silk sutures which are removed in twenty- 
four hours to insure a good cosmetic result. 

When performed as described, the opera- 
tion takes ten to twenty minutes. Pitfalls 
may prolong the operation indefinitely, 
sometimes render it impossibic, and occa- 
sionally lead to dire complications. 

One of the most common difficulties is 
brought about by the retraction of the 
nerve with the cervical fascia and fat pad 
with the retractors. A fruitless search 
ensues which opens the door to confusion 
and danger. The sympathetic nerve, which 
generally lies behind the jugular vein 
medial to the scalenus, is mistaken for the 
phrenic and crushed. The result is a 
Horner’s syndrome which lasts for months 
and sometimes is permanent. On occasion 
this may lead to an ulcer of the cornea. 

The carotid sheath may unintentionally 
be opened, the vagus exposed and delib- 
erately or inadvertently crushed, produc- 
ing a paralysis of the muscles supplied by 
the recurrent laryngeal nerve and an 
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increase in the cardiac rate. The recurrent 
laryngeal itself has been injured with 
consequent hoarseness of several months’ 
duration. In one case that has come to our 
attention (a doctor), it lasted for eight 
months. This was accompanied by a dry- 
ness of the throat which was very harassing 
to the patient. 

The brachial plexus, which is often an 
important landmark for the lateral border 
of the scalenus anterior, is not infrequently 
traumatized, producing considerable dis- 
ability and pain in the arm. 

The long thoracic nerve, which bears a 
similar relationship to the scalenus medius 
that the phrenic does to the anticus, has 
been confused with it because the medius 
was taken for the anticus. 

The brachial plexus proper is not often 
mistaken for the phrenic because it Is 
much larger, but the subclavian branch 
which runs parallel to the phrenic on the 
lateral border of the scalenus anticus Is 
frequently crushed instead of the phrenic. 
However, injury to the brachial plexus 
resulting from this operation has been 
reported several times, probably due to 
pressure from retraction. 

Hemorrhages of considerable severity 
occur from injury to the jugular and sub- 
clavian veins and thyroid axis. Some of 
these have required ligation of the jugular 
or subclavian veins and artery and three 
deaths from uncontrollable bleeding are 
reported. 

When hemorrhage of any magnitude 
occurs, It is best not to attempt to grasp 
the blood vessel through so small an 
incision. The bleeding should be con- 
trolled by a tight tampon and pressure 
exerted by an assistant while the incision 
is enlarged and adequate exposure Is 
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obtained. Otherwise greater damage may 
be done by blind attempts at clamping 
vessels. 

It is generally in such a situation or ina 
field obscured by blood that the pleura is 


punctured or torn, producing a pneumo- 
thorax and sometimes’ mediastinal 
emphysema. 


Lacerations of the jugular and _ sub- 
clavian veins have resulted in four deaths 
from air emboli, according to reports found 
in foreign and American literature. 

The thoracic duct is not infrequently 
injured; this is recognized by an immedi- 
ate or subsequent escape of chyle. It can 
generally be controlled by the application 
of a snug tampon although in some in- 
stances the duct has to be ligated. In 
twenty cases of this accident, one death 
occurred three weeks after operation. 

With due care, meticulous attention to 
minute details and orderly dissection of 
well defined Jandmarks, none of these com- 
plications should occur. 


CONCLUSIONS 


The technique and procedure for expos- 
ing the phrenic nerve are outlined and the 
numerous pitfalls that may convert this 
simple and minor operation into a compli- 
cated, serious and even fatal procedure 
are emphasized. The reasons for and the 
means of avoiding the errors which lead to 
difficulties and disaster are set forth and 
discussed. 

A phrenic nerve crushing remains simple 
and safe only if each step of the operation 
is clearly borne in mind and the anatomic 
landmarks are well preserved. A _ large 
incision which leaves an unsightly scar-is 
not necessary for adequate exposure of 
the phrenic nerve. 
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nomic and political adjustment 

there is often a coincidental in- 
crease or decrease in the number of certain 
types of gastrointestinal dysfunction which 
present themselves for diagnosis, parallel- 
ing heights and depths of crises. 

This has been so consistent that it was 
felt that if studied comparisons were to be 
made, it would be found that the period 
during which the largest percentage of 
these cases was met with would parallel the 
low points of the Dow-Jones’ averages or 
the low points of the various indices of 
business activity, and correspondingly that 
fewer of these cases were seen when these 
same indices reached high levels. 

In the observation and study of such a 
group of cases, one Is surprised to find that 
in only a very small percentage is true 
organic pathology found, and when found 
it is most often a duodenal ulcer. 

Male patients predominate in this series 
of cases as they would in any similar group, 
although it is very possible that females, 
subjected to the same economic and 
environmental influences could form a 
large percentage. There is a_ smaller 
group of females, numerically speaking, 
comprised of wives who are conversant 
with their husband’s business affairs, and 
who share intimately the economic pres- 
sure, worry, fear and apprehension and 
conversely the freedom from such, who 
enter into such a series of cases. 

Analysis of the personal characteristics 
of the male patients demonstrates that 
they are predominantly of one type: the 
high pressure, hard driving business man, 
carrying an unusual load of responsibility 
—brokers, bond traders, speculators, the 
heads of larger organizations. 


ip pes periods of unusual eco- 
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Crile described this particular type of 
individual in his treatise on hyperkinesia, 
calling them “‘hyperkinetics.”” He made a 
detailed study of the type, endeavoring to 
prove that they are the objects of a tre- 
mendous continuous adrenal drive, which 
eventually fatigues and wears itself out 
over a period of time. It is intriguing to 
speculate as to whether all business men of 
the hyperkinetic classification are pos- 
sessed of this hyperadrenal drive as a part 
of their natural body makeup, or whether 
the acceptance of unusual business re- 
sponsibility forces this drive. 

In a study of such a group of cases it 
became necessary to ascertain the reason 
for the symptoms complained, ruling out, 
insofar as possible, the existence of any 
definite organic pathology. 

Everyone, medically speaking, 1s famil- 
iar with Cannon’s researches on the effect 
of the emotions upon the physiology of the 
gastrointestinal tract, particularly with 
regard to changes in motility and secretion, 
under such environmental states as worry, 
fear, anger, love, and hate. Determination 
of the “‘modus operandi” of these devia- 
tions from the normal physiology was 
necessary in order better to understand 
and correct the dysfunction. 

Before going into the details of such a 
study, it would be in order to enumerate 
the symptoms usually complained of by 
these patients. They can be divided into 
three distinct groups, if classified accord- 
ing to localization of symptoms: 

Group I. In which symptoms are cervi- 
cal and substernal in location: 

1. A substernal pressure and discomfort, 
usually high under the manubrium, rarely 
described as a pain, more often as a feeling 
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that something feels definitely wrong in 
this area. 

“Globus hystericus”—a feeling of a 
lump or ball in the throat which incites 
constantly repeated swallowing in a more 
or less unsuccessful attempt to get rid of 
the sensation. 

3. Aerophagia—a continuous swallowing 
of air and production of gaseous belching in 
an effort to produce one single satisfactory 
voluminous elimination of gas, giving 
momentary relief only, the process being 
immediately reproduced, so that a vicious 
circle is established and constant repetition 
takes place. 

4. A sensation high in the left upper 
quadrant of the abdomen as of a constric- 
tion hindering the passage of food; small 
amounts of food seem to lodge here and not 
pass on; much the syndrome a patient with 
true cardiospasm would complain of except 
that the localization of symptoms is 
slightly lower. 

Group II. In which symptoms are 
predominantly gastric or gastroduodenal 
in type: 

1. A feeling of tension, of constric- 
tion, but not of actual pain in the mid- 
epigastrium. 

2. Heaviness and uneasiness in the 
midepigastrium after a very small amount 
of food intake, so that the patient does not 
feel like eating more, although often 
hungry. 

3. Mild nausea with resort to voluntary 
induction of vomiting to produce tempo- 
rary relief of symptoms, then the cycle 
repeating itself. 

4. Borborygmus and mild upper ab- 
dominal cramping pains, colicky in nature. 

5. Ease and relief from symptoms if 
stomach is empty so that many patients 
are undergoing what amounts to an 
involuntary fasting, in order to procure 
freedom from distress. 

6. General asthenia, loss of weight, 
insomnia, nervous and emotional instabil- 
ity. The latter subjective states are usually 
quite pronounced. 
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Group III. In which symptoms are 
localized in the lower abdomen and pertain 
to the colon. 

1. Minor generalized low abdominal 
soreness and tenderness without spasm; 
shifting, cramping, colicky type of pain, 
mild in degree. 

2. Marked intestinal flatulency with an 
inability to expel gas for relief. 

3. A distinct change in bowel function 
which may be from a constipation to a 
series of unsatisfactory, frequent, chopped 
up type of movements, or the change may 
be from fairly normal bowel function to 
obstinate constipation. 

4. Mental sluggishness, slow cerebration, 
loss of memory, headaches, dizziness, and 
tinnitus are quite common. 

5. Insomnia, due to an inability to relax 
and to avoid mental concentration upon 
the problems in hand. In some case the low 
abdominal discomfort occurs most often in 
the early hours of the morning, interrupt- 
ing and cutting short the number of hours 
of obtained sleep. 

Such a classification summarizes all too 
briefly the three principal groups into 
which these patients may be classified from 
the standpoint of localization of symptoms 
only. It would be possible to add minor 
groups, occurring less frequently and con- 
sisting of those cases in which a combina- 
tion or combinations of any of these three 
existed. Less commonly encountered is yet 
another group, in which detailed history 
taking reveals the fact that symptoms 
occur only during the day when the 
dynamic drive is on, passing off at night 
after the day’s physical let-down, when 
relaxation takes place. These groups would 
be found rather small in actual number, 
and their inclusion in the main classifica- 
tion only obscures the issue. 

Adequately to aid a group of such 
patients, it is necessary to peer behind the 
scenes, so as to speak, to get beneath the 
surface, and attempt a visualization of 
the acting mechanical forces which are in- 
terfering with normal physiology and pro- 
ducing the abnormal, and to ascertain in 
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what manner these forces are acting to 
accomplish this. 

It is obvious that a comprehensive 
detailed discussion of these factors could 
not possibly be within the scope of a 
paper. For that reason only the highlights 
will be touched upon and these but briefly. 

There exists in the body the endocrine 
group of glandular structures composed of 
the thyroid, the pituitary, the adrenal and 
ovary, and other less important ductless 
gland structures, acting either singly or in 
combination to produce certain definite 
chemical substances which we call hor- 
mones. These substances or hormones are 
transferred directly into the blood stream, 
there to perform the specific function for 
which they have been designated by spe- 
cialization. It is vitally necessary that all of 
these substances shall be in certain definite 
ratio not only to the system as a whole, but 
also to one another. This is specifically true 
because some of these substances act 
synergistically. Any deviation, therefore, 
from the normal equilibrium in the amounts 
present in the blood stream or produced by 
the glands themselves brings about a defi- 
nite change from the normal physiology. 

The changes away from the normal 
physiology are often brought about through 
the action or lack of action of these hor- 
monal substances upon the autonomic 
nervous system. It is by way of this 
complex system of nerve structure that the 
actual changes from the normal are 
brought about. 

Eppinger, of Vienna, some years ago 
first introduced the concept of the synergis- 
tic action of the two parts of the autonomic 
nervous system, the sympathetic and the 
parasympathetic, maintaining that they 
must be kept in more or less constant 
equilibrium, and designating the deviations 
from this normal equilibrium as vagotonia 
and sympatheticotonia. 

In this particular group of cases, rather 
consistently there is found a disturbance in 
the patient’s emotional state, such as that 
produced by a sudden mental shock, by a 
prolonged period of worry and anxiety, or 
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the presence of a sense of fear, sudden or 
continued, over a period of time, of possible 
impending disaster or catastrophe. This 
latter is usually economic and related to 
business. Anger or frustration, usually in 
the realm of love or of money, will be 
present in others, often with an inadapta- 
bility to reality, producing a subjective 
resentment and an extreme degree of 
emotional imbalance. These underlying 
emotional states are admittedly purely 
psychic, but the mind, influencing the 
entire body by way of the autonomic 
system, produces changes in the productive 
pace of the thyroid, the pituitary, the 
adrenal or the ovary with a resultant 
hormonal imbalance in body equilibrium 
so essential to normal physiologic function. 
This imbalance is_ specifically in the 
amount of hormonal production, the in- 
crease or decrease acting by way of the 
autonomic nervous system to produce 
changes in action and function of smooth 
muscle fiber and secretory gland activity, 
such as spastic contraction or atonic 
dilatation, with attendant stimulation or 
inhibition of function. , 

The actual mechanics involved are 
similar in all of the groups of cases. The 
anatomic site of initiation of symptoms 
differs in each group. Stimulation of the 
vagus, we know, causes spastic contraction 
of smooth muscle fibers. Thyroid extract 
fed into the blood stream in variable 
amounts, differing according to each 
individual, will cause exactly the same 
type of contraction. Disordered psychic 
states can stimulate both the vagus and the 
thyroid, directly or indirectly, causing 
temporary or intermittent over-dosages of 
thyroid extract, most often not sufficiently 
continuous as to produce a true hyper- 
thyroidism, but sufficient to incite the 
syndrome of intermittent or continued 
pharyngeal, cardiac, and pyloric spasm, 
because of the contractive action of the 
smooth muscle in these areas. There exist 
two additional factors of importance: 
first, the majority of these patients, in 
order to provide themselves with an escape 
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mechanism, or a sort of psychic prop or 
crutch, take refuge in excess alcohol intake 
or tobacco smoking. Both of these, being 
definite toxic irritants to the sympathetic 
nervous system, thereby serve to compli- 
cate and add to the instigating or inciting 
factors. Secondly, women, mainly, have 
sought this same escape in hypnotics and 
sedatives, used in ever increasing dosage, a 
factor certainly not conducive to sympa- 
thetic system equilibrium. 

Evidence has been discovered and cor- 
roborated in the experimental laboratory, 
that certain definite chemical substances 
derived from the end products of protein 
metabolism are liberated at the very 
periphery of the tiny nerve fibrils compris- 
ing the sympathetic nerve system and that 
these chemical substances are absorbed by 
the cell structures immediately adjacent, 
through the cell membrane into the cyto- 
plasm, by means of an osmosis-like process, 
thereby influencing the function of those 
individual cells. The chemical product so 
liberated is influenced both as to amount 
and actual chemical composition by the 
state of equilibrium of the ductless gland 
system which, in turn, is influenced by just 
such disturbed states of emotion as out- 
lined above. 

A specific example of a substance so 
liberated is acetylcholine, which in proper 
amount maintains the individual body cell 
in protoplasmic balance, in over-amount 
causes dilatation and increased water 
retention of the individual cell. The far- 
reaching effects of large doses of acetyl- 
choline on large members or groups of cells 
need not be gone into. Another illustrative 
example is the liberation into the liver and 
the intestine of an adrenalin-like substance 
termed sympathin, created by sympathetic 
stimulation. The effects of large doses of 
this product on large numbers of the 
smooth muscle fibers of the intestine are 
easily visualized. The same holds true of 
the liver, excessive dosage impairing nor- 
mal function. 

It is not to be assumed that emotional 
states or disturbances influence thyroid 


Cunha—Thyroid 


JUNE, 1940 


action alone. They have a direct influence 
upon the parathyroids, therefore indirectly 
upon calcium metabolism and permeabil- 
ity of cell membrane, upon the adrenals, 
therefore upon blood pressure and smooth 
muscle tone of vessels and capillaries, upon 
the ovaries, therefore upon body metab- 
olism, thermic regulation and stability. It 
must be borne in mind, however, that any 
and every disturbance of the thyroid, 
regardless of how minor, does mean dis- 
turbance in the function of these other 
structures, or a polyglandular disarrange- 
ment. Such disturbance can be confined 
only to one gland, but more often second- 
ary features are present, causing disturb- 
ances in other structures. 

The immense ramification of the endo- 
crine system and of the sympathetic is of 
exceptional complexity. The thyroid, how- 
ever, seems to play the more outstanding 
role in all the disturbed changes which take 
place, and more so in the types of cases 
mentioned herein. 

The part played by it in protein diges- 
tion, influencing the oxidation of the 
amino acids into urea, thereby influencing 
the urea content of the blood, is of no 
minor importance. It acts synergistically 
with the adrenal, influencing both proteid 
and carbohydrate digestion by way of 
sympathetic fibers to the pancreas. It has a 
direct influence upon the parathyroid, 
influencing thereby calcium balance. Its 
direct influence upon the pituitary regu- 
lates to a certain extent the water balance 
of the body. One could go on enumerating 
its multiple ramifications and secondary 
functions but space does not permit. 

Disturbance of thyroid rhythm and pace, 
and secondarily of autonomic equilibrium, 
result in changes in blood hormone content, 
thereby affecting proteid and carbohydrate 
digestion. The chemical end products of 
such digestion are thus disturbed, both as 
to quantity and composition, producing 
changes in smooth muscle function and 
secretory gland activity. Specifically, they 
produce the pharyngeal and esophageal 
spasm, encountered in the cases in Group I. 
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The same disturbed mechanism accounts 
for the high substernal pressure and dis- 
comfort, the spasm of the pharyngeal 
and upper esophageal musculature, acting 
through or by way of the cervical sympa- 
thetic, to produce the “‘globus hystericus” 
and the aerophagia complained of by the 
patients in this group. 

As to the mechanics of symptom produc- 
tion in the second group of cases—the 
musculature of the stomach being com- 
posed entirely of smooth muscle, is regu- 
lated and coédrdinated by the autonomic 
nervous system. Gastric secretion is con- 
trolled also by the autonomic, but the 
specific parts played by the sympathetic 
and parasympathetic portions is not defi- 
nitely understood. It is presumed that 
the sympathetic exerts its action upon the 
chief and parietal cells of the glands of the 
fundus to excite the secretion of hydro- 
chloric acid, while the parasympathetic 
controls the water secretion of the stomach, 
thereby controlling the degree of con- 
centration of hydrochloric acid, depending 


upon how little or how much water is 
added to it. 

With sympathetic irritation there Is a 
tendency for dilatation of smooth muscle, 
so that an atonic, dilated stomach with a 
wide open patent pylorus is encountered, 
food passing almost immediately from the 


stomach into the intestine, which is ill- 
fitted physiologically to carry on the first 
stages of digestion. With sympathetic 
stimulation the adrenal influence upon the 
pancreas is also affected so that a resultant 
depression of pancreatic function takes 
place, serving to aggravate the problem of 
food digestion by impairment of the role 
played by the upper part of the small 
intestine. 

Alvarez recently pointed out that in 
impairment of digestive function the small 
intestine had a great share, particularly 
with reference to the production of gastric 
symptoms. 

The opposite picture from that produced 
by sympathetic irritation can also take 
place in the stomach: spasm or contraction 
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of the smooth muscle, most often in the 
region of the pylorus, due to stimulation of 
the parasympathetic. Which one of the two 
systems, sympathetic or parasympathetic, 
obtains the ascendency in control may 
vary, depending entirely upon the physico- 
biologic makeup of the individual, and 
the influence of his environmental and 
emotional state. Both may be irritated 
simultaneously, producing even greater 
disturbance in equilibrium, greater im- 
balance, greater disorganization. 

With a contracted spastic stomach 
musculature and a pylorospasm, the syn- 
drome of feeling full and distressed after a 
small amount of food intake is accounted 
for, as is also the duodenal type of symptom 
syndrome encountered in this Group 1 of 
cases. 

The mechanism involved in production 
of symptoms in Group 111 is identical except 
that a lower anatomic division of the 
autonomic is involved, exerting its influ- 
ence upon a lower anatomic segment of the 
gastrointestinal tract. 

The site of action of these sympathetic 
impulses depends upon whether they 
originate in or about the cervical, celiac or 
splanchnic plexi, or lower still in the 
superior or inferior mesenteric or hypo- 
gastric plexi. 

The intimate relationship between the 
emotions and the gastrointestinal function 
has long been an established clinical fact. 
Everyone knows from personal experience 
that agreeable, pleasurable emotions are 
conducive to a better state of digestion 
and intestinal function and that dis- 
agreeable emotions produce the contrary. 
Pavlov, Cannon, and Ivy have described 
instances of complete inhibition of gastro- 
intestinal motility and of glandular secret- 
ing activity as the result of emotion. In 
more recent years these same men have 
been confirming how and by what actual 
physical means these changes take place. 

Usually the gastrointestinal reaction to 
an emotion exists only for as long as the 
original incitor persists, subsiding when 
the emotion ceases or changes. The indi- 
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vidual possessed of a stable, well developed 
nervous system kept under control, is able 
in a large measure to throw off or suppress 
any expression of emotion. His visceral 
response to emotion may be intense, but 
only momentary, returning immediately to 
normal physiologic balance. An unstable 
individual, or one who has been made so by 
long continued conflict with emotions, 
particularly if this conflict is unsuccessful, 
does not snap back to the physiologic 
normal so quickly; there is either a time 
delay in his reversal or no return at all to 
the normal. 

The first individual possesses what we 
choose to call “physiologic adaptation.” 
Even in such an individual, however, 
continued irritation by a disagreeable 
emotion over a period of time can affect his 
power of adjustment, the time interval 
required for snapping back to normal 
becoming increasingly prolonged up to a 
hypothetical point of complete exhaustion 
of this power. 

The more frequent and more severe the 
emotional upset, the more the ability of the 
individual to ‘“‘take it” becomes impaired. 
The next time it will make a greater 
impression upon him, and each time his 
resistance to it is lessened, because the 
underlying factors, the thyroid, adrenal, 
pituitary, carrying the load, become im- 
paired in their capacity to respond, through 
sheer fatigue from overwork. 

It is in such manner that the symptoms 
of these three groups of cases have been 
brought about by: 

First: Impaired physiologic response to 
emotional stimull. 

Second: Disorganization of the equilib- 
rium of the autonomic nervous system, 
the sympathetic or the parasympathetic 
being in command, depending upon the 
physicobiologic makeup of the individual, 
influenced by his environmental and emo- 
tional state. 

Third: Direct action upon the endocrine 
system, mainly through the thyroid and 
adrenal. 
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Fourth: Deviation from the normal in the 
function of the smooth muscle structure 
and the glandular secreting activity of the 
stomach and pancreas takes place, produc- 
ing the symptom syndromes complained 
of, depending upon which anatomic group 
of sympathetic plexi impulses originate at. 


DISCUSSION 


Considerable confusion and lack of 
recognition exists as to these groups of 
patients. Of prime importance is to rule 
out, by means of intensive search, any 
organic pathology. It must be kept 
constantly in mind that the possibility 
exists of the supposedly functional being so 
prominent as to mask the existence of an 
actual organic lesion. 

Because of the psychic makeup of the in- 
dividuals composing these groups there exist 
exceptional opportunities for introspection 
and self-analysis, which are, more often 
than not, detrimental to the individual. 
This introspection can be of such degree as 
to cause a disorganization of the personal- 
ity and even a psychosis. One must differ- 
entiate this group and not confuse it with 
the groups outlined here. These cases are 
more in the realm of psychopathology. In 
some few of these latter, laboratory proce- 
dures may be of help in differentiation. 
Willful invalidism, malingering, symptoms 
of an escape mechanism from daily prob- 
lems, serve only to test the physician’s 
observation and diagnostic acumen. 

It will be found in these groups that very 
often there exist associated ailments not 
directly referable to the chief complaint, 
but indicative rather of the low state of 
body metabolism and resistance, for ex- 
ample, an associated sinusitis, neuritis, 
arthritis, migraine, or phlebitis. 

Objective and laboratory procedures 
may be of some help or none at all. 

Blood pressure readings are important in 
discovering a true hypotension or a clue 
to a true adrenal insufficiency. 

Complete blood examination, including 
cell count and differential, may uncover 
an underlying secondary or primary anemia 
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which would have to be corrected in the 
course of bringing the patient to normal 
equilibrium. 

Basal metabolic determination is impor- 
tant, as a large group of these individuals 
tend toward a hypothyroid state. When 
one is faced with distinguishing between 
true hypothyroidism, a blood cholesterol 
determination is of value, invariably being 
raised in the true hypothyroid. 

Gastric analysis will in some cases reveal 
a low concentration of free HCI or even a 
definite achylia, in others the exact oppo- 
site. The mechanism of HCI production 
and its deviations in these cases has been 
discussed. 

Roentgenologic examination of the gas- 
trointestinal tract, more particularly fluor- 
oscopic examination, will reveal the state 
of muscle tone of the stomach itself, 
the patency or spasticity of the pyloric 
sphincter, the degree of intensity and 
frequency of peristaltic activity present, 
and much additional information of value. 

Some of these cases present certain 
aspects of hyperthyroid activity, others of 
hypothyroid, others of a hypoadrenalin 
function. Each such type must be 
differentiated in order to institute success- 
ful therapy. Pavlov’s conception of life is 
most adaptable in explanation of this 
group of cases, because they represent 
those who temporarily are disintegrated. 
He maintained that man in his normal 
state represented a beautifully integrated, 
harmoniously acting, complex mechanism, 
indicating physiologic equilibrium. Brown- 
Sequard gave to this idealistic state a term, 
“Le milieu interieur’’—or that state of the 
body when all of the hormones, all of the 
electrolytic ions, the vitamins, the enzymes 
and the products of anabolism and catabo- 
lism exist in their proper proportion and 
proper relationship. 

How complex this thing we call life is. As 
medical men we all are concerned with 
deviations from this ideal state, and with 
the restoration of the individual to the 
closest possible approach to this state. It is 
with such a thought in mind that attention 
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is called to this group of cases that they 
may be the recipients of more studious and 
intelligent effort, and not be classed 
indiscriminately as neurotics. 


THERAPY 


It is obvious that to treat visceral 
manifestation of emotional and environ- 
mental stress without attempting to 
remove the cause would be futile. There- 
fore in therapy must be considered an 
abrupt severance of proximinal influence. 

Environmental Change. For various rea- 
sons environmental change is most desira- 
ble. It immediately removes the individual 
from the source of his irritation. Distance 
tends to diminish the intensity of situa- 
tions. What seemed unsurmountable and 
mountainous because of its very propin- 
quity does not seem so terrifying from 
farther away. Sober evaluation takes place, 
fear and uneasiness diminish or are ban- 
ished completely. 

Psychotherapy. ‘The therapeutics of the 
mind offers an opportunity for the institu- 
tion of measures tending to restore func- 
tional balance and normal emotional 
equilibrium. The physician by a rational 
explanation of the actual physical factors 
involved in the production of symptoms 
may be able to banish apprehension and 
fear on the part of the patient. Better 
coéperation results and a faster return to 
normal. This is the more easily applicable 
to the patient possessed of a sufficiently 
understanding intelligence. 

Instruction may provide an adaptation 
to problems, psychic adjustment, may 
aid the disciplining of the emotions. 
Patients fear that which they do not know; 
given a rational explanation, fear is 
banished and the first step in the restora- 
tive comeback produced. 

Restoration of Physiologic Balance. It is 
here that selectivity must be employed by 
the physician. If the overactive thyroid 
dominates the picture then measures should 
be instituted to reduce and regulate 
thyroid activity. 
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If the opposite is present and a hypothy- 
roid state, subclinical or true, as manifested 
by hypotension, asthenia, constipation, 
etc., is present, then measures: for Its 
correction are in order. Substitution 
glandular therapy is often productive of 
amazing results. 

It is surprising how many patients will 
be found in this group. They have been on 
many and varied gastrointestinal regimes 
without success, but respond when the 
underlying factor is corrected. 

In the group presenting the syndrome of 
underactivity of the adrenal, where there Is 
a mild subclinical hypoadrenalinism or 
even a true deficiency, the response to 
adrenal cortex therapy is encouraging. 
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In the hypo-ovarian group the re- 
sponse to endocrine therapy is more than 
encouraging. 

As mentioned previously, an underlying 
anemia, a focus of infection, any attendant 
ailment, must be adequately taken care of, 

The effect of these deviations from 
normal in endocrine and sympathetic func- 
tion upon the hydrogen ton concentration 
of the blood and of the acid-base equi- 
librium have been purposely omitted here. 

Much in this endocrine and sympathetic 
system field is as yet unknown to us, but 
the great advances being made in the 
knowledge of the human body’s response to 
environmental influence will in the coming 
years help us to solve these problems all the 
more successfully. 


A. METHOD FOR REGULATING PRESSURE IN THE 
COMMON DUCT FOLLOWING CHOLEDOCHOSTOMY* 


Bert R. RICHEY, M.D. 


DETROIT, MICHIGAN 


HE importance of the regulation of 

pressure in the common duct follow- 

ing choledochostomy has been empha- 
sized by many authors.'?? Ravdin and 
Frazier‘ state that intense hyperemia with 
extravasation of blood into the liver tissue 
follows sudden release of tension. These 
authors point out that the maintenance of 
pressure on the common duct drainage tube 
forces part of the bile into the duodenum 
with resultant improvement in appetite 
and general well being. Despite the fact 
that bile draining from a liver damaged by 
common duct obstruction ts deficient in bile 
acid,**7> it is of some advantage to con- 
serve the bile as much as possible. The 
entrance of bile into the intestine avoids the 
necessity of instilling bile into the stomach 
through a tube which, at best, is bother- 
some and unpleasant to the patient. 
Furthermore, a saving of fluids and electro- 
lytes is effected, which is a factor to be 
reckoned with when there is prolonged 
drainage of bile to the exterior. 

Ordinary tube drainage into a bottle on 
the floor results in actual siphonage of bile 
from the common duct. Ravdin and Frazier 
avoid this by interposing a y-tube, which 
is hung at any desired level at the bedside. 
Reid in 1921 stressed the importance of 
maintaining pressure on the drainage tube 
from the common duct and described a 
simple method for accomplishing this 
which is similar to that presented in this 
paper. We have found this method not 
only effective for maintaining pressure on 
the common ducts but advantageous in 
that it permits sterile collection and 
measurement of bile. We have found that 
the intravenous bottles and dispensing 
caps supplied with commercially prepared 
intravenous solutions supply the needed 


equipment. Since many hospitals purchase 
intravenous solutions, these are usually 
available. All that is necessary is that a 


From Common Duct 


sterile bottle with an inlet tube and suitable 
vent be available. The collecting bottle 
may be placed at varying heights above the 
level of the common duct to regulate the 
pressure against which the bile must flow. 


Fic. 


DIAGRAM 


The common duct tube is kept clamped 
until the patient is returned to bed. The 


*From Receiving Hospital, Detroit, and the Department of Surgery, Wayne University College of Medicine 
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tube is then attached to the intravenous set 
described above. The bottle is fitted into a 
wire basket, bottom down, and hung on an 
intravenous stand at the bedside. The level 
of the bottle can be regulated as desired on 
the intravenous stand. 

The greatest advantage of this method is 
that no special apparatus is required. 
Clean, sterile intravenous sets are usually 
available. The bottles are frequently gradu- 
ated so that the amount of drainage for any 
given period can be determined with ease, 
and the untidiness and odor associated 
with draining bile into open bottles on the 
floor is avoided. The height of the bottle in 
relation to the level of the common duct is 
easily adjustable and bile drainage can be 
obtained under sterile conditions. Samples 
can easily be obtained by exchanging 
bottles. Immediately postoperatively the 
bottle is hung a few centimeters above the 
level of the common duct and is then 
varied from day to day, depending on the 
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amount and character of the drainage and 
the patient’s condition. 
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THE COMPARATIVE RESULTS OF PARTIAL EXCISION OF THE 
PANCREAS WITH THE SCALPEL, ACTUAL CAUTERY 
AND ELECTRICAL HIGH FREQUENCY KNIFE* 


AntHony M. TRIpPODI, M.D., F.A.C.S. 


Instructor in Surgery, St. Louis University 
School of Medicine 


AND 
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ST. LOUIS, MISSOURI 


N 1934, Dr. George Thomason,! in 
writing on the removal of a portion of 
the pancreas, stressed the point. that 


Fic. 


that “to cut this organ with the cold knife 
is an unfortunate surgical error.” 
To determine, if possible, the advantages 


1. Dog 1. Operation A. G.E. high frequency knife. Healed pancreas 


stump thirty-three days postoperative. a, loosely adherent omentum. B, 
connective tissue stroma. c, healed end of pancreas gland, conical shape, 


normal cells. 


there is considerable advantage in the 
method of excision by means of the Percy 
cautery. Dr. Percy, in his discussion of this 
article, emphasized the value of actual 
cautery resection of the pancreas in over- 
coming the usually immediate hemorrhage 
as well as postoperative infection, both of 
which are possible when using the plain 
knife. He also points to another great ad- 
vantage in the use of the cautery, namely, 
the prevention of postoperative pancreatic 
secretion from flooding the field. He states 


' Tr. West. Surg. A., p. 85, 1934. 


* From the Department of Surgery, St. 


or drawbacks of the respective methods 
was the aim of our experiments. Any 
advantage due to control of bleeding dur- 
ing the progress of the operation we have 
not considered because in the dog the 
blood vessels are so few and easily con- 
trolled by any method used that in our 
opinion it was not a point worth stressing. 

We used dogs as subjects because the 
dog’s pancreas is horseshoe-shaped with 
one rather long limb along the stomach, 
and the shorter distal limb along the 
duodenum, the main duct entering the 
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duodenum near the convexity or apex of or physiologic reaction of an individual 
the u-shaped gland. The head portion has animal to any one method, we used all 
a fairly loose attachment along the distal three successive methods in animals 1 and 


Fic. 2. Dog 1. Operation B. Actual cautery excision. Healed pancreas stump 
fifty-eight days postoperative. A, adherent omentum over stump end with 
excess fat. B, excess fibrous connective tissue. c, healed end of pancreas with 
islands of normal pancreatic tissue in the scar. 


Fic. 3. Dog 1. Operation C. Scalpel scar. Healed pancreas stump eight months 
postoperative. A, fat containing leucocytes. Bp, fibrous connective tissue 
stroma. Cc, healed end of pancreas gland, normal ducts, slightly swollen island 
tissue cells. 


part of the duodenum, and easily Iends 4. Regardless of the method used, the 
itself to a single or to several excisions. In scars of the second and third excisions 
order to overcome any possible pathologic on the same pancreas had slightly more 
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adhesions about the stump than did the 1 c.c. of 2 per cent solution per kilo of body 


first excision. weight, one hour before operation. Ether 
The same technique of operating was’ was then given on the open mask to the 


Fic. 4. Dog, tv. Operation B. Actual cautery. Healed pancreas stump twenty- 
eight days postoperative. A, well healed omentum. B, uniform fibrous con- 
nective tissue stroma. c, smooth rounded end of pancreas gland. 


Fic. 5. Dog v. Operation A. Scalpel scar. Healed pancreas stump two months 
postoperative. A, Omentum. B, thin fibrous tissue covering of stump. c, 
healed end of pancreas gland, conical shape, with normal cells. 


used in all the dogs. The animal was givena_ point of complete anesthesia and then an 
preliminary dose of morphine sulfate, intratracheal tube was used. On dogs 1 and 


a4 
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Pathologic Report 


The stump end is covered with 
fat. No scarring. The pancreas 
and ducts appear normal. 


Omentum loosely adherent to 
stump. No other adhesions; 


There is an increase of fat and 
fibrous tissue over the cut end. 
There are some islands of pan- 
creatic tissue in scar which 
look normal. 


| Omentum firm on stump end. 
Some adhesions about oper- 
ative field. 


Surface of stump covered with 
fat and fibrous tissue. Few 
leucocytes in fat. There is a 
definite increase in the lobules 
of the pancreas. Island tissue 
very abundant. Cells rather 
swollen. Ducts appear normal. 
Not much inflammatory re- 
action about the sutures in 
this specimen. 


There were moderate adhe- 
sions about the stump, but 
none elsewhere and no evi- 
dence of other tissue degen- 
eration. 


Omentum over stump moder- 
ately adherent. Only a few 
adjacent adhesions. 


Early healing over stump. 
Some evidence of early infec- 
tion. Many pancreatic cells 
over free border are under- 
going necrosis. 


| Dog chewed wound open. 
Numerous fibrinous adhe- 
sions. No pus. Specimen 
several hours post-mortem. 


In the end of the stump are 
some degenerative changes in 
the pancreatic tissue covered 
by the usual amount of fat 
and connective tissue. 


Omentum firmly adherent to 
stump end with moderate 
adjacent fibrous adhesions. 


| Moderately firm omental ad- 
hesions over stump. No ad- 
hesions to intestine. 


Stump is covered by thin layer 
of fibrous tissue. No fat. Pan- 
creas at edge is normal. Is- 
lands, tissue and ducts are 
well preserved. 


Very slight attachment of 
omentum to stump. No 
other adhesions. 


The end of the pancreas is 
covered with fat and connec- 
tive tissue. There are several 
areas of inflammation about 
the ligatures. There is some 
interlobular increase of con- 
nective tissue. The pancreas 
tissue looks normal. 


Slightly firmer, many and 
more omental adhesions 
over stump than at oper- 
ation. 


| 
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lo | | D 
|Oper- | ate 
a ation| Date | Method | Exam- 
| 7 | ined 
I 12 | 1 | 1/15/35 G.E. elec-| 2/28/35 
| | | trical knife 
I 12 | 2 | 2/28/35| Actual 4/27/35 
| | cautery 
| 
|| | 
| 
I 12 | 3 | 4/27/35|Scalpel —|12/17/35 
| | 
| | 
| 
| 
| |_| | 
2 | I |12/22/34) Cautery 3/2/35 
| | | 
| | | | 
2 | | 2 | 3/2/35 | Scalpel /5/35 
| | | 
3 io | 1 | 2/19/35] Cautery 4/20/35 
| | 
| | 
| 
3 10 | 2 | 4/20/35| Scalpel |........ 
| | 
| 
4 | 7 | 1 |12/15/34| Scalpel 3/30/35 
| 
= 
4 is 3/30/35| Cautery | 4/27/35 
| | | 
4 7 | 3 | 4/27/35| Electrical | 8/4/35 
| | knife 
| | 


|/Omentum loosely adherent 
| to duodenum at operation 
site. Pancreas atrophic. 


| 
| Gross Appearance 

| 
| 
| | | 
| 
| 
| 
| | 
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Dog |Weight Oper- Date 
iy a lo ation) Date Method | Exam- Pathologic Report Gross Appearance 
No. ined 
5 I 2/5/35 | Scalpel 4/6/35 | Inflammatory reaction about | Very few omental adhesions 
ligatures with considerable| to stump. 
scarring about stump. Pan- 
creatic ducts and islands are 
normal. 
5 2 | 4/6/35 Cautery Very slight amount of fibrous 
adhesions about stump. 
Smooth. 

6 7 I 6/1/35 | Electrical |10/6/35 | Stump normal in healing. Not | Good smooth scar over stump 
| knife much fat and fibrous tissue.| with slight omental ad- 
| Pancreatic tissue normal. hesions. 
| 

7 | 6%) 1 | 6/1/35 | Electrical | 8/18/35 Developed mange. Usual smooth flattened con- 
| knife ical end with few omental 
| | adhesions to stump end. 


4 three operations were performed; on 
dogs 2, 3, 5, 6 and 7 two operations were 
performed. 

At each operation the abdomen was 
opened by an upper midline incision. The 
head end of the pancreas was found, 
brought out and 1 cm. of the tip removed 
at right angles to the long axis of the pan- 
creas either by (1) scalpel, (2) actual 
cautery, or (3) by electrosurgical knife 
(high frequency). Bleeding points were 
then clamped and ligated with cotton 
thread. The pancreatic duct was never 
sought and never intentionally ligated. 
The stump was cut squarely across in 
every case. A bit of omentum was then 
sutured over the raw end with fine silk. 
The abdomen was sutured, the earlier 
cases with No. 2 twenty day catgut, and 
the later with fine silk or cotton thread 
and the wound covered with collodion. 

The second and third operations were 
performed in the same way on the same 
animal after three to six weeks had 
elapsed. At each second or third operation 
the condition of the general cavity was 
examined for peritonitis, fat necrosis, 


presence of fluid or adhesions and findings 


were noted. 
At the second and third operations 
about 1 to 2 cm. of the previously cut end 


of pancreas with the omentum covering 
it were then cut away from the head end, 
so that blocks and sections could be made 
to show the microscopic appearance of 
the excision line. 

Another segment 1 cm. long was re- 
moved by a different method from that 
previously used. The vessels were ligated, 
the stump was covered and the wound 
closed exactly as before. 

Again after three to six weeks, the ani- 
mal was operated upon and the observa- 
tions made as at the second operation. If a 
third operation was done it was _per- 
formed in a similar manner, making a 
total of about 3 cm. of pancreas removed 
from the head end. After three to six 
weeks the abdomen was again opened and 
examined as before, and the terminal 
centimeter of stump with omentum cover- 
ing it was removed for microscopic study. 

Without exception in the cases examined 
after three weeks or longer the stump had 
assumed the shape of a wedge with convex 
edge like the normal pancreas end, and no 
longer remained as a blunt, squarely-cut 
stump as left at operation. 

All microscopic examinations were made 
in the Pathology Laboratory of the St. 
Louis University School of Medicine and 
reported by Dr. J. R. Roberts, Associate 


) ) 
| | | 
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Professor of Pathology, to whom we wish 
here to express our grateful thanks. The 
specimens were fixed in 10 per cent 
formalin solution. They probably showed 
less cell detail than if Zenker solution had 
been used. All sections were cut in the same 
relative plane, in the long axis of the 
pancreas (parallel with and as_ near 
as possible to its central duct) and 
in the shortest diameter of the ellipse 
shaped cross section of the dog’s pancreas. 
Table 1 gives a detailed summary of the 
experiments. It will be noted that there is 
but little difference in the gross and 
microscopic picture after operation 1, 
regardless of the method of cutting used. 
On gross examination the only difference 
noted after operations 2 and 3 was that 
there were rather more adhesions about 
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the stump and relatively more pancreatic 
tissue after the third section as the gland 
is normally thicker there. 


CONCLUSIONS 


There is least bleeding after excision by 
cautery and less after excision by electro- 
surgical high frequency surgical knife 
than after excision by scalpel, but even 
after scalpel excision the bleeding is not a 
problem worth considering. Our observa- 
tions never revealed any evidence of 
postoperative peritonitis, collection of pan- 
creatic secretion or fat necrosis. The distal 
end of the pancreas heals equally well if 
covered by a bit of omentum, regardless 
of whether it is excised by the scalpel, 
actual cautery or electric high frequency 


knife. 
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THE ROLE OF SPLENECTOMY IN DISORDERS OF THE 
SPLEEN 


REPORT OF A SERIES OF THIRTY-THREE COLLECTED CASES 


JoHNn Roserts PHILLIPS, M.D. AND Louis F. KNoepp, M.D. 


HOUSTON, TEXAS 


by Fioravanti in 1549, and the first 
substantial series of cases (fifty-three) 

was reported by Adelmann in 1887. During 
this era, wounds, abscesses, cysts, torsion 
of the pedicle, and enlargement due to 
malaria made up the list of disorders for 
which the organ was removed. Today, the 
aforementioned causes are of infrequent 
importance, and certain blood dyscrasias 
now lead the list of indications for splenec- 
tomy. These blood disturbances are collec- 
tively designated as the splenic anemias. 
Those which will command our attention 
are (1) chronic hemolytic anemia, (2) 
Banti’s disease, (3) idiopathic purpura 
hemorrhagica, and (4) Gaucher’s disease. 
Their progress leads to one or both of the 
following complications which may fre- 
quently overshadow the splenomegaly in 
the symptoms and signs they exhibit: (1) 
liver damage with jaundice and ascites; 
and (2) a chronic anemia which is either 
hemorrhagic or hemolytic in origin. The 
spleen is also removed for rupture of the 
organ and enlargement due to tumors, 
cysts, and, at times, syphilis and malaria. 
Chronic hemolytic anemia was first 
described by Minkowski in 1go00. Splenec- 
tomy produces dramatic results in this 
condition. The diagnosis rests on increased 
fragility of the red blood cells, reticulocyto- 
sis, Increased excretion of urobilinogen in 
the urine, and icterus. Curiously enough, 
60 per cent of these patients have gall- 
stones. The anemia Is progressive, but then 
is followed by disappearance of both 
jaundice and anemia, although the micro- 
cytosis and fragility of the cells remain. 
Frequently after splenectomy, the platelets 
rise to unusual heights and there is danger 


was first performed 
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of mesenteric or portal thrombosis with 
high fever, abdominal pain, and convul- 
sions. This may subside spontaneously 
after a few days when the platelet count 
returns to normal. If severe, deep Roentgen 
therapy should be applied before thrombo- 
sIS appears. 

Banti’s disease is characterized by a 
progressive anemia with splenomegaly, 
leucopenia and thrombocytopenia. This 
same triad may be produced by certain 
acute and chronic infections, hemolytic 
anemia, Cooley’s disease, leucemia, hepatic 
cirrhosis, and [ymphoblastoma, and must 
be ruled out. As the disease progresses, 
hepatic cirrhosis with jaundice and ascites 
appears. Gastric and esophageal hemor- 
rhages are quite common due to the 
subsequent engorgement of blood in the 
portal circulation. The prognosis depends 
then upon the amount of cirrhosis found 
at operation. Even in the late stages of the 
disease, splenectomy is quite justified on 
two scores: (1) the amount of blood in the 
portal circulation is reduced some 20 to 
25 per cent, exerting a reduction of load 
on the scarred liver, and (2) the reduction 
of portal congestion obviates frequent 
gastrointestinal hemorrhages and resultant 
anemia. The liver in these cases has marked 
regenerative power. If the ascites is 
marked, one may perform an omentopexy 
in addition; and for repeated esophageal 
hemorrhage, coronary ligation is of definite 
value. If we are to accept Brandenburg’s 
and Eppinger’s conception that Banti’s 
disease is not a separate clinical entity but 
merely a splenomegalic form of hepatic 
cirrhosis, we turn to the fact that W. J. 
Mayo performed splenectomy in some 
nineteen cases of true primary cirrhosis in 
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the last stages of the disease with good 
results. Present day management of cirrho- 
sis permits more flexible medical treatment, 
while the ascites is handled surgically. The 
risk of splenectomy in Banti’s may be 
somewhat greater than in the other spleno- 
megalies due to the intimate nature of 
adhesions between the spleen and the 
diaphragm. 

We caution against the advocation of 
splenectomy in another disease entity 
which resembles Banti’s. This ts a spleno- 
megaly with gastric hemorrhage but the 
splenic enlargement follows the hemor- 
rhage within a day or two. These patients 
exhibit a portal thrombophlebitis quite 
commonly, and the spleen is thought to 
enlarge due to the stasis. Omentopexy and 
coronary ligation may be of considerable 
aid, but splenectomy gives deplorable 
results. 

In purpura hemorrhagica idiopathica we 
have a comparatively rare disease, al- 
though symptomatic purpura is common, 
particularly in children. This disease was 
first described by Werlhof in 1735. About 
80 per cent of those afflicted are females 
who have prolonged menses. There is a 
secondary anemia with a reduction of 
platelets. Subcutaneous and gastrointes- 
tinal hemorrhages are common; there is a 
prolonged bleeding time, delayed clot 
retractility, positive tourniquet test, and a 
normal coagulation time. Medical treat- 
ment is advisable in the acute phase of the 
disease as remissions are quite common. 
The only reluctance in delaying splenec- 
tomy is the frequency of intracranial 
hemorrhages following trivial trauma in 
these youngsters, when removal of the 
organ might have afforded a cure. After 
removal of the spleen the platelets rise to 
normal within the first week or so but do 
not remain there; however, hemorrhages 
are never so common or so severe as be- 
fore splenectomy. Whipple reported seven 
deaths in eight operations performed dur- 
ing the acute phase, while there were only 
six deaths in seventy-three cases operated 
on during the chronic stage. 
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In Gaucher’s disease we have a familial 
entity characterized by hemochromatosis, 
hypochromic anemia, leucopenia, thrombo- 
cytopenia and a later osteomalacia of bones 
with pathologic fractures. The spleen 
enlarges to great dimensions and there js 
deposition of kerasin in the whole reticulo- 
endothelial system. Biopsy of the spleen or 
bone marrow reveals a characteristic lipoid 
laden pulp. Splenectomy is performed for 
symptoms produced by its enlargement, 
viz., pressure symptoms, severe anemia, or 
retardation of growth of the child. 

Tumors and cysts of the spleen are 
relatively uncommon. Splenectomy is per- 
formed when exploration reveals their 
identity. One must remember that poly- 
cystic disease of the spleen may be asso- 
ciated with polycystic disease elsewhere. 

Trauma is again becoming more impor- 
tant with the increase in auto accidents. 
Intraperitoneal hemorrhage with the his- 
tory of a blow over the spleen should render 
suspicion of a rupture of the viscus. 
Splenectomy should be performed within 
the first twenty-four hours, as expectant 
treatment during this interval produces a 
go per cent mortality. 

We have collected a series of thirty-three 
splenectomies performed in southeast Texas 
during the last ten years. In this group two 
were removed for hemolytic anemia with 
no deaths; ten for Banti’s disease with three 
deaths; eight for purpura with four deaths; 
two for malaria with one death; three 
for leucemia with three deaths; one for 
lymphosarcoma of the spleen, and one 
incidentally to facilitate removal of a 
carcinoma of the stomach; and six for 
rupture of the spleen, with three deaths. 
(Table 1.) One patient with Banti’s disease 
lived eight months, then succumbed from 
hepatic cirrhosis. One of the authors’ cases 
of Banti’s with grade 4 cirrhosis who was 
subjected to splenectomy with amentopexy 
has an apparent cure after four years. 
Another of our personal cases of Banti’s 
gave a dramatic response to splenectomy 
and coronary ligation after multiple severe 
esophageal hemorrhages. We no_ longer 
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advocate removal of the spleen in the 
leuccmias, as in doing so we would be 
removing the burial ground for the white 
cells which are already abnormally high. 


TABLE I 
| 
Splenectomies | No. Died 
| 
Chronic hemolytic anemia. ...... 
Purpura, idiopathic.............| 8 | 4 
Ruptured apleen... | 6 3 
Incidental to gastric resection. ... I | 
| 14 (42.4%) 
| 


The total operative mortality of this 
group was 42.4 per cent which we think 
much too high. Splenectomy should carry a 
surgical risk of less than 10 per cent even in 
far advanced lesions. 


CONCLUSIONS 


1. Splenectomy ts indicated in the treat- 
ment of the various splenic anemias, for 
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trauma, cysts, tumors, abscesses, torsion of 
the pedicle, and at times in syphilis and 
malaria. 

2. Omentopexy and coronary ligation 
are to be performed in addition to splenec- 
tomy for the complications of the splenic 
anemias, viz., ascites and gastrointestinal 
hemorrhage. 

3. A series of thirty-three collected cases 
is reported herein, exemplifying the indica- 
tions for splenectomy. The combined 
operative mortality was 42.4 per cent. 

4. The surgical risk of splenectomy even 
in late stages of disease should be less than 
10 per cent. 
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THE TREATMENT OF ENDOCERVICITIS WITH CARBON 
DIOXIDE SNOW (DRY ICE)* 


GezA WEITZNER, M.D. 
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NEW YORK CITY 


NDOCERVICITIS is one of the ail- 
ments which stubbornly resists med- 
ical treatment. The methods of 

therapy are legion. They may be classified 
as: 

1. Biological: introduction of cultures of 
Doederlein bacilli into the vagina. 

2. Chemical: 

(a) Topical application of anti- 
septics in liquid, powder or 
paste form. 

(b) Injection of chemical solutions 
under the cervical mucosa. 

3. Thermal: Paquelin cautery. 

4. Electrical: 

(a) Nasal tip cautery. 

(b) Coagulation. 

(c) Conization. 

(d) Ionization (copper, zinc, mer- 
cury). 

5. Radium. 

6. Surgical: Sturmdorf operation. 

It is generally accepted that to cure 
endocervicitis one must destroy the dis- 
eased glands of the cervix. To achieve this 
it is necessary to sacrifice some of the sur- 
rounding tissues. One may easily accom- 
plish this with any of the electrical meth- 
ods. However, untoward sequelae may 
result: 

1. Bleeding: 

(a) Immediate—at the time of the 
procedure. 

(b) Delayed—when the necrotized 
tissue sloughs. 

2. Infection. 

3. Cicatrization—causing stenosis or 
even complete atresia of the cervical 
canal with consequent sterility, cervical 
dystocia, hematometra and pyometra. 


These unsatisfactory results not only 
militated against the indiscriminate use of 
the electrical methods but also prompted 
the search for a new necrotizing agent 
which would possibly avoid them. Such an 
agent belonging to the thermal group was 
found in the compressed form of carbon di- 
oxide snow, popularly known as “‘dry ice.” 

Dry ice has a temperature of 109 de- 
grees below zero. It is a dense, snow-like 
substance which evaporates to a dry gas. 

Carbon dioxide snow as a therapeutic 
agent in medicine is not new. It was exten- 
sively used during the first decade of this 
century in various skin and eye diseases. 
Recently its use has been considerably cur- 
tailed due to the introduction and advance- 
ment of the various electrical methods. 
The destructive action of dry ice is ascribed 
to the rapid freezing and thawing of the 
treated areas. The cells rupture by expan- 
sion. The depth of necrosis is dependent 
upon the time of application and the pres- 
sure used. The cicatrization of the treated 
areas is minimal. It has been demon- 
strated that the epithelial cells are more 
sensitive to freezing than the connective 
tissue cells. This reaction resembles that 
of radium. 

The following routine was worked out 
for the treatment of endocervicitis with 
dry ice. 

The patient is placed in lithotomy posi- 
tion. A bivalve speculum is inserted into 
the vagina and the portio vaginalis is made 
visible and accessible. The vagina is wiped 
dry with cotton balls, the cervical canal 
with cotton applicators. No antiseptics 
and no anesthesia are used. The cervix Is 
inspected and measured. An ice rod, long 
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and large enough to fill the cervical canal 
is cut from the ice brick. It will be found 
easy to cut the ice rod into the desired 
shape if a large kitchen knife, dipped from 
time to time into hot water, is used. The 
ice rod is grasped with a uterine dressing 
forceps at its widest end and introduced 
into the cervical canal as far as the 
internal os. Considerable pressure should 
be used during the application of the ice. 
As soon as the ice touches the cervix, the 
seething sound of the rapidly vaporizing 
ice will be audible and a dense gray gas 
will fill the vagina. This gas may be blown 
away and the actual freezing of the 
cervical tissue observed. In twenty or 
thirty seconds a white ring of natural ice 
will surround the dry ice stick. The seeth- 
ing sound ceases after fifty to sixty seconds 
and this indicates the end of the treatment. 
The dry ice may then be removed. By 
keeping the ice in the cervical canal for 
an additional ten to thirty seconds a pro- 
longed treatment may be rendered. After 
withdrawal of the dry ice rod the natural 
ice will be visible in the cervical canal for 
about one minute. When the frozen area 
in the cervical canal melts the cervix will 
reappear in its former color and shape. 
Slight hemorrhage will fill the cervical 
canal. This bleeding is an indication that 
the treatment has reached the proper 
depth. If no bleeding occurs, the procedure 
should be repeated immediately. Before 
reintroducing the dry ice the cervical 
canal should again be wiped dry with 
cotton applicators. If an erosion is present, 
the dry-ice should be pressed against the 
eroded area. Treatment should not be 
repeated more often than once in four 
weeks. The freezing of the dry ice acts as 
an anesthetic agent and the patient as a 
rule experiences no pain during the 
treatment. 

The after treatment consists of inspec- 
tion of the cervical canal once or twice a 
week at which time tincture of iodine 
may be applied to the treated areas. The 
patient is instructed to douche with hot 
alkaline solution (two tablespoonfuls of 
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bicarbonate of soda to two quarts of hot 
water) whenever necessary for cleansing 
purposes. 


Fic. 1. Biopsy taken twenty-four hours after 
treatment. 


PRECAUTIONS 


1. Do not handle the ice with bare 
hands. Burns may result. Always use a 
towel. 

2. In cutting the ice with the knife, use 
a long sawing motion without pressure, as 
otherwise the ice will crack. 

3. Use warm water for warming the 
knife; do not use a flame. 

4. Do not touch the vulva or vagina 
with ice or the uterine forceps holding it, as 
this will cause pain. 

5. It is unnecessary to use a tenaculum 
on the cervix. 

6. If the ice breaks in the cervical canal 
do not try to remove it but allow it to 
melt in the canal. 

7. Use considerable pressure! This is 
very Important. 

8. Tampons are unnecessary. 


POSTOPERATIVE COURSE 


The leucorrhea stops completely for 
twenty-four hours, following which it re- 
appears, becomes milky and later watery in 
character. Seven to ten days after treatment 
the amount of discharge slowly dimin- 
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ishes. Normal cervicovaginal discharge 
with normal anatomic findings is observed 
in five to eight weeks. At this time the 


Fic. 2. Biopsy taken seven days after 


treatment. 


subjective symptoms disappear and the 
cure Is complete. 


CONTRAINDICATIONS 


. Microscopically proved malignancy 
of the cervix. 

2. Acute external gonorrhea with pre- 
dominant urinary symptoms. 

3. Pelvic infections in the acute stage. 

4. Pregnancy. 

Palpable chronic adnexal masses were 
not considered as contraindications to the 


treatment. 


PATHOLOGY 


Inspection of the treated areas twenty- 
four hours after treatment shows them to 
be covered by a grayish pseudomembrane. 
This membrane is easily removable and 
consists of tissue débris mixed with mucus 
and pus cells. Under this membrane the 
red raw surface of the cervix is visible. 
The microscopic picture shows an exten- 
sive destruction of the cervical mucosa. 
(Fig. 1.) Seven days after treatment the 
areas are no longer covered by a pseudo- 
membrane. The cervix bleeds readily to 
touch. Biopsies taken at this stage show 
areas of necrosis still present, but in 
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general the picture is one of early regenera- 
tion, especially in the region of the strati- 
fied squamous epithelium. A conspicuous 


Fic. 3. Biopsy taken sixteen days after 
treatment. 


feature of the microscopic picture is 
the almost total absence of inflammatory 
changes. There is a moderate round cell 
infiltration; few plasma cells and a few 
leucocytes are present. (Fig. 2.) Ten to 
seventeen days after treatment macro- 
scopic signs of healing are visible. Finger 
and v-shaped incursions into the areas of 
the erosion appear and the visible portion 
of the endocervix has the appearance of a 
granulating wound. Biopsy at this time 
shows a picture of active regeneration. The 
squamous epithelium is broadened, the 
stratum germinativum is wide, the nuclei 
are deeply stained. (Fig. 3.) Three to four 
weeks after treatment the entire area of the 
erosion is covered by stratified epithelium 
which has a marmorated appearance. Pale 
areas are surrounded by thin dark red lines. 
These lines disappear during the fifth or 
sixth week. The microscopic picture at this 
time reveals an increased activity of the 
stratified squamous epithelium. The stra- 
tum germinativum is still broad and the 
stratum corneum shows extensive vacuoll- 
zation. The erosion appears in second stage 
healing. (Fig. 4.) Eight weeks after treat- 
ment cervical biopsy shows complete cure. 


(Fig. 5.) 
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During the microscopic study a very 
impertant finding was noted. In thirty- 
one «ases out of 111 (30 per cent), atypical 


Fic. 4. Biopsy taken four weeks after treat- 
ment. Note atypical cells in surface 
epithelium. 

cells were found in atypical arrangement, 
apparently invading the surrounding tissue. 
These findings resembled the earliest stages 
of cervical malignancy to such an extent 
that for a year ice treatment was sus- 
pended pending further study and follow 
up. Biopsies were taken from the cervices 
of these patients at monthly intervals and 
the literature was carefully searched for 
evidence of carcinogenic properties of 
dry ice. 

Two hundred and one biopsies were 
taken from the cervices showing the 
atypical cells. The number of biopsies 
from the same individual varied from one 
to seven. The duration of observation 
ranged from one to two and a half years. 
On the basis of this follow-up the following 
statements may be made: 

1. All cases had erosions prior to the 
ice treatment. 

2. The number of ice treatments had 
no influence in the development of atypical 
cells, 

3. The atypism was observed as early 
as one week after treatment. 

4. The duration of the atypism ranged 
from three months to over two and a half 
years. 
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5. Cases with atypical cells showed 
macroscopically a perfectly smooth nor- 
mal cervical surface. 


¥ 
Fic. 5. Biopsy taken eight weeks after 
treatment. Healed cervix. 


Berenblum in 1929 and 1930 published 
two articles dealing with his experiments 
with dry ice. He concluded that dry ice 
has no carcinogenic properties, either in 
animals or in human beings. Thus it 
appears that these nests of atypical cells 
have nothing in common with true malig- 
nancy. They may be regarded as signs of 
increased activity of the stratified squa- 
mous cell epithelium in a healing erosion. 


RESULTS 


Three hundred and twenty five patients 
received ice treatment. The first was 
treated in May, 1934, the last in Decem- 
ber, 1935. In the beginning, the action of 
dry ice was not thoroughly understood and 
the results were not uniform. The present 
routine was gradually worked out. Since 
its perfection the results have been grati- 
fying. Seventy per cent of the patients 
required only one ice treatment for a cure. 
Cases with erosion responded more readily 
to the treatment. Fifteen per cent required 
two ice treatments, and 15 per cent were 
treated three or more times. 

No postoperative sequelae such as bleed- 
ing, inflammation or stenosis of the cervical 
canal have been observed to date. No 
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patient required hospitalization. The dis- 
comfort to the patient was minimal. 

These findings and observations recom- 
mend the treatment with dry ice as a 
good conservative procedure in the treat- 
ment of endocervicitis. 


SUMMARY 


1. Topical application of a dry ice rod 
to the cervical canal for sixty to ninety 
seconds is offered as a new method of 
treatment of endocervicitis. 

2. Dry ice belongs to the thermal 
agents of treatment. 

3. This method was used for eighteen 
months in 325 cases. The cases were ob- 
served for two and a half years. 

4. The results were very gratifying 
especially where cervical erosions were 
present. Seventy-five per cent had such 
erosions. 

5. In 70 per cent of the cases only a 
single application of dry ice was necessary; 
15 per cent required two treatments; 15 
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per cent needed several applications to 
achieve cure. 

6. The treatment with dry ice is simple 
and painless. No unfavorable sequelae 
were noted. 

7. The area of destruction is limited. 

8. The inflammatory reaction after ice 
treatment is surprisingly minimal, cicatri- 
zation Is entirely absent. 

g. Dry ice markedly stimulates the 
growth of the stratified squamous cells. 

10. Atypical cells in atypical arrange- 
ment were observed in 30 per cent of the 
cases as a result of this stimulation. 

11. Two hundred and one biopsies were 
studied for a period of two and a half years. 
No evidence of true malignancy was ob- 
served. This atypism is only a sign of 
accentuated activity on the part of the 
stratified squamous epithelium. 
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RANULOMA inguinale is a chronic 
inflammatory disease of disputed 
venereal origin, clinically character- 
ized by ulcerosclerosing lesion of the skin 
and mucous membranes of the genito- 
inguinal regions, and histologically by the 
presence of Donovan bodies in the mono- 
cytic cells of the exudate. 

In medical literature it has been vari- 
ously designated as “granuloma pudenda 
tropicum,” “‘granuloma genito-inguinale,” 
“ulcerating granuloma,” “‘granuloma ve- 
nereum,” etc. The term lymphogranuloma 
inguinale which applies to a different 
disease entity has led to considerable 
confusion. 

The etiology of granuloma inguinale 
still remains unsettled. From 1882 to 1905, 
the lesion was frequently considered tuber- 
culous.’~!! Claims for spirochetal etiology 
were frequently made!?~” until 1905, when 
Donovan reported intracellular organisms 
supposedly protozoa.!® Now recorded in the 
literature as Donovan bodies, these struc- 
tures are constantly associated with the 
disease and, though diagnostic, have not as 
yet fulfilled Koch’s postulates. In this 
country, Symmers and Frost in 1920 were 
the first to recognize Donovan bodies in 
this lesion.” Other interpretations, how- 
ever, have also been placed upon the nature 
of these inclusions. Siebert!® and Martini! 
in 1907 interpreted them as diplococci. 
After cultural studies Aragao and Vianna” 
interpreted them as schizomycetes. In 1917, 
Walker?! and later Randall, Small and 
Belk? and others viewed them as Bacil- 
lus mucosus capsulatus. Castellani and 
Mendelsohn”* in 1929 cultured Gram- 


negative organisms possessing morphologic 
characteristics of Donovan bodies, but did 
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not consider them as the true cause of the 
disease, for inoculation produced only 
purulent lesions. MacIntosh® transmitted 
the lesion in the human by tissue graft and 
from such sites Donovan bodies were found 
on smear and culture. He believes the 
Donovan body to be the cause of the 
disease and excludes a filtrable virus. 

Clinically, the disease is characterized by 
extreme chronicity and the absence of any 
tendency towards spontaneous healing. 
Although rectum, vagina, urethra, mouth 
and pharynx have been attacked, the 
disease shows a predilection for the external 
genital organs and perianal regions. In the 
female it often invades the vagina but only 
rarely has the cervix been affected. Pund 
and Greenblatt? very recently recorded 
two patients with involvement of the cervix 
uteri, one erroneously treated as carcinoma 
until pathologic study was made. Pund and 
Gotcher® have reported cases involving 
uterus, tubes and ovaries. 

The period of incubation is varied. Cases 
with only two days’ interval from the time 
of sexual contact are on record, others 
extend to three months. There are rarely 
any constitutional symptoms in this inter- 
val or after the appearance of the lesion. 
Locally, there is little pain though disturb- 
ances vary according to the organ involved, 
e.g., rectum, vagina, etc. Chafing, a burn- 
ing sensation and itching are generally 
described. 

Though most common in tropical coun- 
tries, granuloma inguinale is not rare in the 
United States.'? It occurs as a rule during 
adult life, but cases are recorded in children 
of 2 and 6 years.** A rare case reported by 
Scott’ was found in a 67 year old male. 
Racially negroes predominate, probably 
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the result of lack of sex hygiene rather than 
any special predisposition. Sexual congress 
is believed to be the underlying cause. 


Fic. 1. Case 1. Gross appearance of the 
hypertrophic form of granuloma in- 
guinale. Both labia are the seat of firm 
papillary and bulbous elevations. Super- 
ficial ulcers are present. Note the posterior 
butterfly extention onto the buttocks. 


D’Aunoy and von Hamm,” whom we 
freely quote below, excellently describe the 


gross features and divide them into three 
groups. Group 1 lesions, caused primarily 
by the infectious agent, comprise nodular 


elevations and serpiginous ulcers. The 
nodules are usually only the beginning 
stage of infection and undergo further 
changes which lead to development of the 
serpiginous ulcer, the most common and 
most typical manifestation of the disease. 
The lesion is characterized by a soft, easily 
bleeding granulation tissue which breaks 
through the epithelial lining of the skin and 
mucous membrane and shows a remarkable 
tendency towards superficial spread along 
the moist folds of the inguinal and puden- 
dal regions (Manson). These lesions are 
only a few millimeters deep and usually 
show very little suppuration. The exudate 
is serosanguineous, contains the infectious 
agent and spreads the disease by auto- 
inoculation. The rapidity with which the 
infection spreads varies considerably and 
healing may be observed in some portions 
of the lesion while other parts show con- 
tinuous encroachment upon sound tissue. 
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During the course of the disease consider- 
able areas of the skin and mucous mem- 
branes are usually covered with these 
ulcerative lesions, with resultant severe 
anatomic mutilation of the genitalia and 
the perineum. The healing process is slow 
and the scars produced are atrophic with 
partial depigmentation of the skin and 
permanent loss of hair. 

The second group of pathologic mani- 
festations is the result of a peculiar host 
reaction to the infectious agent, leading to 
hypertrophic and keloid-like lesions. The 
surface of the hypertrophic lesions may be 
compared to the relief map of mountainous 
country, with depressions between areas of 
piled up tissue. In consistency the lesions 
are firm and rather elastic, the overlying 
skin usually showing scars of previous 
ulcerations. There is often very little differ- 
ence between this type of lesion and the 
true cicatricial or keloid-like lesion. In the 
latter there is an apparent over-production 
of firm, indolent tissue which replaces the 
ulcerations. This is not a healed stage of the 
disease, but a progressive lesion, as con- 
firmed by the fact that the histologic 
examination shows the presence of Dono- 
van bodies in the small nests of inflamma- 
tory cells embedded in the dense colagenous 
fibrous tissue obtained from such scars. 

The third group of pathologic manifesta- 
tions of granuloma inguinale consists of the 
lesions that occur as complications of the 
primary infection. The most frequent is 
secondary infection with aerobic or anaer- 
obic pyogenic or saprophytic organisms. 
The onset of a virulent secondary infection 
is usually characterized by the appearance 
of toxic constitutional symptoms which are 
completely absent in the uncomplicated 
forms of granuloma venereum and by 
progression of the ulcerative process with 
the production of deep severe necrosis of 
soft tissues and even bone. 

Microscopically, granuloma inguinale re- 
veals in the pure or unmixed cases a unI- 
form histologic picture. The essential 
features are: (a) hyperkeratosis which may 
be adjacent to areas in which the surface 
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epitiiclium is becoming ulcerated; (b) 
acanthosis; (c) elongation of the rete pegs; 
(d) dyskeratosis of the accelerated type 


Fic. 2. Case 1. Histology of granuloma in- 
guinale (X 120). The surface epithelium 
shows hyperkeratosis. Elongation of the 
rete pegs with parakeratosis and suggested 
pearl formation are dominant characters. 
The underlying connective tissue contains 
the inflammatory exudate. 


which in some areas is such as to suggest 
pearl formation; (e) a nonspecific inflam- 
matory infiltrate in the corium, in which 
plasma cells abound though neutrophiles 
and small round cells may be present; (/) 
varying amounts of fibrous tissue deep in 
the lesion; and (g) the pathognomonic cell 
with inclusion Donovan bodies. 

The pathognomonic cell is most distinc- 
tive. It is a relatively large monocyte 
varying from 25 to 90 microns in diameter. 
The many intracystoplasmic cysts are 
filled with deeply stained bodies varying 
from .5 to 2 microns. These bodies as seen 
with hematoxylin-eosin are round or rod- 
like and are grouped peripherally within 
the cysts. They show strong affinity for 
this dye. In smears stained by Wright’s 
technique the Donovan bodies show an 
unstained or feebly stained body with a 
centrally placed bacillus-shaped or minute 
coccoid chromatin body and a distinct well 
stained capsule. The central body may also 
appear as diplococcoid or diphtheroid in 
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structure. Atypical forms, such as non-en- 
capsulated bacillary or diplococcoid forms 
surrounded by a zone of rarefaction and 


Fic. 3. Case 1. The inflammatory exudate in 
granuloma inguinale is predominantly of the 
plasma cell type. Monocytes, lymphocytes 
and occasional neutrophiles are also en- 
countered. (X 120.) 


zooglear forms, are frequently seen. The 
varied interpretations of the organism’s 
nature may be easily explained by this 
pleomorphism. The silver stain in tissue 
simplifies identification of the organisms. 
The diagnosis in spite of the characteris- 
tic gross appearance is not simple. Chan- 
croid, however, is easily differentiated. This 
is an acute disease, painful and associated 
with buboes. The ulcers are phagedenic and 
frequently yield to local treatment. Du- 
crey’s bacillus may be found on smear. 
Tuberculosis is excluded only on micro- 
scopic appearance. The finding of tubercle 
formation and demonstration of tubercle 
bacilli are conclusive. The coéxistence of 
syphilis and granuloma inguinale may be 
misleading. The presence of treponemata 
in the chancre or the classical microscopic 
appearance of gumma easily establish lues. 
In doubtful cases response to arsenical 
therapy is diagnostic. In the external 
genitalia, granuloma inguinale is frequently 
diagnosed as carcinoma. The two cases 
reported here were seen in a cancer hos- 
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pital. Vulvar carcinoma as well as cancer 


of the skin in general, however, is rare in 
negroes who are so frequently subject to 


Fic. 4 
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antigen obtained from ‘suppurating lymph 


nodes or from the virus-infected mouse 


brain (Frei test) is specific for lympho- 


. Case 1. A group of intracellular Donovan bodies heavily impregnated 


with silver. Their oval form and peripheral accentuation of stain are char- 


acteristic. (X 2200.) 


granuloma inguinale. In carcinoma there 
are often vestiges of leucoplakia. Absence 
of lymph node enlargement in granuloma 
inguinale is especially striking when con- 
sidering the wide extent of the local lesion. 
The microscopic picture is of course 
distinctive but hyperplastic and acanthotic 
changes 1 In granuloma inguinale may some- 
times lead to confusion. 
Lymphogranuloma inguinale or lympho- 
pathia venereum is most frequently 
confused. Clinically, lymphogranuloma in- 
guinale is a disease of the lymph nodes and 
lymphatic channels while granuloma in- 
guinale is a disease of the skin and sub- 
cutaneous tissues. The primary lesion in 
lymphogranuloma inguinale is rarely en- 
countered on the external genitalia. The 
vagina or cervix are the primary seat. The 
initial lesion heals quickly so that it is 
seldom found. Enlargement and suppura- 
tion of the inguinal lymph nodes is fre- 
quently the first finding. In late cases a 
stricture of the rectum is encountered. The 
positive cutaneous response to injected 


granuloma inguinale. Even in cases where 
ulceration of the skin or genitalia appears, 
lymphogranuloma inguinale is identified 
by its microscopic appearance and the Frei 
test. Donovan bodies are lacking. The spe- 
cific response to antimonials in granuloma 
inguinale may also be used as further 
diagnostic evidence. We again emphasize 
the use of silver stain for identification of 
Donovan bodies in biopsy specimens. 
Treatment in the early days of the 
disease consisted of radical surgical extirpa- 
tion of the lesion. Local recurrences, how- 
ever, were the rule. Coagulation,”® x-ray 
therapy,” vaccines,® have all been em- 
ployed. Antimony, which is a specific cure 
for granuloma inguinale, was first employed 
by Aragao and Vianna of Brazil. Tartar 
emetic given intravenously is advised, 
beginning with 2 c.c. of a 1 per cent solution 
in distilled water, slowly increasing the 
dose until 10 c.c. is reached. Injections are 
given every second to third day and con- 
tinued weekly for two to three months 
after healing has occurred to prevent local 
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recurrences. It is believed that not more 
than twenty to thirty injections should be 
given In a course. Nausea, dizziness, bone 
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itching and a bleeding sore in the region of the 
external genitals. Symptoms had begun six 
months prior to her visit and had become 


4 


Fic. 5. Case 1. A monocytic cell, large and containing a deeply staining oval 


nucleus. The cell cytoplasm contains many vacuoles. At the periphery of the 
cell are classic Donovan bodies. They present a well stained capsule with 
central coccoid, diplococcoid and bacillary structures. (X 1870.) 


pain or diarrhea may necessitate a tempo- 
rary halt. 

More recently a newer antimony com- 
pound has become available which can be 
used intramuscularly.*! This drug, called 
fuadin, was first introduced by Khalil of 
the University of Cairo for the treatment 
of bilharziasis. It was first employed for 
granuloma inguinale by T. V. Williamson 
in this country in 1933.°2 Fourteen cases 
were reported in his series with excellent 
results. Treatment begins with 1 c.c. of the 
drug administered intramuscularly, in- 
creasing the dose until 5 c.c. is employed. 
Injections are given two to three times a 
week until healing occurs. In rare cases 
where antimony is contraindicated or 
produces no results, surgery, x-ray or 
coagulation must be resorted to. 


CASE REPORTS 


Case 1. Mrs. J. J., age 55, mulatto, was 
first seen in the gynecological department in 
October, 1935 when she complained of vulvar 


progressively worse. The itching was so severe 
that rubbing and scratching for relief were 
almost constant. Later, white pimples ap- 
peared which broke down, bled, became red 
and increased in size. A discharge was also 
present and both symptoms were aggravated 
by walking. She had had sexual intercourse 
with a West Indian six weeks before the appear- 
ance of her complaints. There was no other 
exposure and the family and past personal his- 
tory were otherwise negative. She denied lues 
and gonorrhea. 

Examination revealed a granular elevated 
lesion which involved the labia majora and 
minora on each side, extending from the 
clitoris to the fourchette. (Fig. 1.) There was 
also butterfly extension toward the anus and 
on the posterior vaginal wall for 1 inch. The 
surface of the lesion presented fine granular 
excrescences and also round or ovoid nodules. 
Focally there were zones of superficial necrosis 
from which a fetid serosanguineous fluid exuded. 
In the posterior extension the external surface 
of the lesion was smoother but its demarcation 
from healthy skin was sharply indicated by a 
raised indurated margin. The inguinal nodes 
were not enlarged. 
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Several biopsies were taken which were 
variously reported as dyskeratosis, with marked 
inflammation and prickle cell carcinoma. The 


Fic. 6. Case 1. 


The Jabium minus partially 
destroyed by a granulomatous ulcer with a 
thickened serpiginous margin. Two smaller 
ulcers just anterior to the anus are also 
shown. 


Frei test and Wassermann examinations were 
negative. The blood count was normal. 
Smears studied for Donovan bodies at this 
time were erroneously reported as negative. A 
diagnosis of granuloma inguinale was made 
but since several observers believed the lesion 
to be carcinoma of the vulva, the patient was 
admitted for operation on December 3, 1935. 
The vulva was first treated with antiseptic 
dressings of acriflavine for disinfection of the 
wound for a period of twelve days. On January 
15, 1936, vulvectomy was performed under 
ether anesthesia. The postoperative course was 
uneventful until the fourth day when beginning 
necrosis required removal of the sutures. Acri- 
flavine dressings were reapplied and healthy 
granulations became apparent on the tenth 
day. On the twenty-first day postoperative, 
due to tardy healing, 5 c.c. of fuadin were given 
intramuscularly and continued twice weekly. 
Healing then progressed more satisfactorily 
and upon discharge from the hospital on March 
6, epithelization was well advanced, but edema 
of the right Iabium was present. Fuadin was 
continued every fourth to seventh day, for a 
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total of. fifteen injections. Although healing 
was complete, the lymphedema of the right 
labium persisted and was treated by x-ray 
therapy from June 15 to June 29, 1936. One 
hundred fifty radiation units were given every 
second day, until 750 R. units were adminis- 
tered. The factors were: 40 cm. S.T.D., 200 
Kv., 5 M.A.; 144 mm. copper and 1 mm. Alu- 
minum filters. 

On September 15, 1937, twenty-one months 
after operation, a recurrent ulcer 2.5 cm. in 
diameter appeared on the right buttock just 
a little below the anus. Nine injections of fuadin 
were given, starting with a dose of 1.5 c.c. and 
increasing the quantity until 5 c.c. were ad- 
ministered. Six weeks later the lesion was en- 
tirely healed. The patient seen early in 1938 
was clinically well. 

The pathologic report of the operative speci- 
men showed that the epithelial ayer was the 
seat of areas of hyperkeratosis and dyskerato- 
sis, the latter resulting in marked hypertrophy 
of the rete pegs with extension deep into the 
dermis. (Fig. 2.) There was no evidence of 
malignant change of the cells of the epidermis. 
The cutis and the subcutaneous structures 
were involved in a marked and extensive exu- 
date. The plasma cell predominated but lym- 
phocytes and monocytes were encountered. 
(Fig. 3.) There was a superimposed acute in- 
flammation accompanied by ulceration of the 
epidermis, at which sites the acute inflamma- 
tory exudate replaced the superficial layers of 
the epidermis. The conclusion was that the 
case was one of granuloma, with superimposed 
acute inflammation and ulceration. Reéxami- 
nations of the excised operative specimen and 
the biopsy tissues were made with the Dieterle 
silver method (Fig. 4) and typical Donovan 
were easily disclosed. Smears from the recur- 
rent lesion in 1937, stained by the Wright 
method, also showed the organisms. (Fig. 5.) 

The lesion in this case was of the nodular 
type. Despite widespread involvement of the 
vulva and inguinal zones, the lymph nodes 
were not involved. Surgical excision was not 
entirely satisfactory, but there was prompt 
healing of the operative site after the use of 
fuadin. A recurrence twenty-one months after 
operation also responded quickly to the use of 
this agent. The diagnosis of granuloma in- 
guinale was easily made in the operative and 
earlier biopsy specimens during their restudy. 
The silver stain was especially helpful in find- 
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2 or 3 mm. and covered with a scant, sero- 
sanguinous, foul discharge. The edge of the 
lesion was sharply defined, thickened and 


ing the classical Donovan bodies in excised 
tissues. 


Case u. Mrs. M. H., age 54, colored, was 


Fic. 7. Case 11. The large deeply stained nucleus of a monocyte is clearly shown. 
The cell cytoplasm is hardly visible. Mature Donovan bodies, irregularly 
distributed, show a well defined capsule with central diplococcoid, bacillary 


and diphtheroid formations. (X 2100.) 


first seen in May 1937. She complained of itch- 
ing and a sore on her vulva and groins pres- 
ent since 1935. Coitus in the past six years 
was denied. The sore started as a pimple 
near the vulva and gradually increased in size. 
There was no pain. The lesion was interpreted 
as luetic in origin because of a positive Wasser- 
mann and a series of salvarsan injections was 
given but without result. The patient was ac- 
cordingly referred by the Health Department 
to the Brooklyn Cancer Institute in 1936 for a 
biopsy. A pathologic diagnosis of pyogenic 
granuloma was made and the patient returned 
to the Board of Health for continued observa- 
tion and luetic treatment. No improvement was 
obtained. In May 1937, the gynecologic ex- 
amination showed the following: the right 
labium minus was partly destroyed by a 
granulomatous ulcer which extended from a 
point just below the clitoris downward for 
about 4 cm. (Fig. 6.) It was irregular in outline 
and measured 4 X 3 cm. Laterally it reached 
the labium majus and medially encroached 
upon the introitus and vagina. The floor of the 
ulcer was somewhat granular, elevated about 


rolled. It was distinctly serpiginous. On the 
fourchette, just anterior to the anus, were two 
additional small lesions about 1.5 cm. in diame- 
ter, having similar characteristics. In the right 
groin, there was an oval lesion 3 X 2.5 cm. 
whose center was more elevated. The edge of 
the lesion had the same characteristics, but 
was not serpiginous. Below this area, there was 
a healed depigmented scar. In the left groin 
there was a cord-like thickening but distinct 
nodes could not be palpated in either groin. 
The vagina and cervix were normal. Except 
for two external hemorrhoids, rectal examina- 
tion was negative. 

The Wassermann and gonococcus fixation 
tests were negative. Injection with Frei antigen 
produced a positive nodule 12 mm. in diameter. 
The blood count was negative except for 
moderate eosinophilia. Urine examination was 
negative. The sedimentation time was 25 min- 
utes. Smears from the ulcer stained by Wright’s 
method were positive for Donovan bodies. 
(Fig. 7.) 

The first biopsy, taken in 1936, showed tis- 
sue covered by a thickened, stratified squamous 
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lining epithelium infiltrated by polymorpho- 
nuclear cells. Beneath this there was a rich 
leucocytic infiltrate containing numerous neu- 
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In this case there was a coexistence of a 
positive Wassermann, positive Frei test, 
and positive smear for Donovan bodies, 


Fic. 8. Case 11. A large monocyte lies in the center of the field. The deeply stain- 


ing nucleus is eccentrically placed. The cell cytoplasm presents characteristic 
multiple cysts. Donovan bodies are present though poorly reproduced in the 


photograph. (X 2000.) 


trophiles and plasma cells. Areas of necrosis 
and pycnotic nuclear débris were intermingled. 
Collections of young connective tissue cells 
were frequent. In our restudy with hematoxylin 
and eosin and Dieterle techniques, Donovan 
bodies were found in the monocytic cells of the 
exudate. (Fig. 8.) 

Fuadin therapy was administered by intra- 
muscular injections. On May 8, 1937, 1.5 c.c. 
was given, followed by 5 c.c. on May 11, 14 
and 15. On May 18, the margins of the vulvar 
ulcers were noted to have flattened out, and 
the edges were less distinct. The bases soon 
appeared as smooth pale pink areas covered 
with a thin secretion. The groin lesion was also 
smaller but did not show such prompt regres- 
sion. The patient left the hospital and was 
referred to a private physician for observation. 
In November, 1937, the lesions were entirely 
healed with the formation of depigmented 
scars. Repetition of the Frei test in November, 
1938 showed a large papule, indicating the co- 
incidence of lymphogranuloma inguinale with 
granuloma inguinale or a repeated false posi- 
tive reaction for lymphogranuloma. 


Salvarsan therapy produced no effect on 
the classical ulcerative type of lesion. 
Absence of enlarged Iymph nodes and 
prompt response to fuadin excluded lym- 
phogranuloma as the cause of the vulvar 
lesion. Early pathologic study failed to 
show the etiology of the lesion, but re- 
éxamination of the tissue two years later 
by the silver technique showed numerous 
Donovan bodies which were also present on 
smear examination. The rapid response to 
the small amount of fuadin was striking. 


CONCLUSIONS 


1. Granuloma inguinale is a chronic in- 
flammatory lesion of the skin and subcu- 
taneous tissues. It occurs most frequently 
in the colored race. The genito-inguinal 
region is the site of predilection. It appears 
in hypertrophic and ulcerative forms which 
are often mistaken for carcinoma. 

2. Extensive vulvar lesions with absence 
of enlarged regional lymph nodes is clini- 
cally characteristic. 
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3. Pathologic reports on such lesions are 
often erroneous or incomplete, yet the 
microscopic picture is distinctive. The 
finding of Donovan bodies is conclusive. 

4. A search for these bodies should be 
made in all genito-inguinal lesions present- 
ing the clinical and pathologic features 
described. Smears and tissue sections show 
the organisms. 

5. The Dieterle silver stain is a great aid 
in the microscopic diagnosis of Donovan 
bodies in excised tissues. The Wright 
technique is similarly satisfactory for 
examination of smears. 

6. The use of antimony is specific and 
fuadin is the ideal drug. 
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ANALYSIS OF FIFTY CASES OF PERFORATED PEPTIC 
ULCER *} 


Harry Martz, M.D. AND 


BIRMINGHAM, ALABAMA 


HIS study is based on a consecutive 

series of fifty cases of perforated 

peptic ulcer in which operations were 
performed in the seven year period from 
1931 to 1937 at the Cumberland Hospital. 
Gastric as well as duodenal perforations are 
included, since the clinical picture and 
course are so similar that one may discuss 
both under the subject of perforated peptic 
ulcer. The operations on these patients 
were performed by a number of surgeons on 
the various surgical services of the hospital. 

It is interesting to note that this group 
consisted entirely of males. In the past 
fifteen years, there has been no case of an 
operation for perforated peptic ulcer per- 
formed on a female patient at this hospital. 
One female patient was admitted, however, 
for recurrent ulcer symptoms and gave a 
history of a previous perforation for which 
she had been operated upon at another 
hospital. 

There were six colored patients in this 
series, giving an incidence of 12 per cent, 
which corresponds to the percentage of 
colored patients admitted to this hospital. 

The ages varied between 23 and 63 
years, with an average age of 39 years. 
There were twenty-five perforations in 
patients between the ages of 35 and 50 
years inclusive. (Chart 1.) 

Twenty-seven cases of the total series 
occurred in the fall months, during Septem- 
ber, October and November. (Chart 11.) 

Of forty-three cases in which an inquiry 
was made of symptoms suggestive of peptic 
ulcer prior to perforation, all but one gave 
such a history. The duration of these 
symptoms varied from one day to twenty- 
ftve years, with an average duration of 
three and one-half years. Eleven of these 


Merritt N. Foore, M.D., F.A.C.S. 


BROOKLYN, NEW YORK 


patients had symptoms of one month’s 
duration or less. A good number gave a 
history of an acute exacerbation of symp- 
toms immediately prior to perforation. In 
three cases there had been positive x-ray 
findings of ulcer at some time prior to 
admission. Three patients had had a previ- 
ous perforation, two, three, and seven years 
previously, respectively. Two cases per- 
forated on the wards of the hospital, one 
five hours following a gastric analysis, and 
another during the course of observation 
for severe ulcer symptoms. (Chart 111.) 
Part of the diagnosis of a ruptured peptic 
ulcer therefore depends on eliciting a 
history of previous peptic ulcer symptoms, 
with an aggravation of these symptoms 
immediately prior to admission. All these 
patients experience a sudden, sharp, severe 
pain, located in the epigastrium (forty-two 
out of fifty), or occasionally around the 
umbilicus (six cases), or in the right lower 
quadrant (two cases). The pain then 
radiates to the right or left shoulder or 
both in a majority of cases (62 per cent), 
and occasionally to the right lower quad- 
rant (in 21 per cent). Nausea and vomiting 
are infrequent symptoms. A history of the 
presence or absence of vomiting was 
elicited in thirty-nine cases. It was absent 
in twenty-one cases (or 42 per cent of the 
total) and, where present (in 36 per cent 
of the total), the patient gave a history of 
vomiting but once. The reason for this, Is 
perhaps the “‘spill”’ of gastric and duodenal 
contents into the peritoneal cavity. 
Abdominal muscular rigidity comes on 
immediately, and is ‘‘board-like”’ in char- 
acter. This was noted over the entire 
abdomen in 64 per cent of the cases, limited 
to the right side in 14 per cent of the cases, 


* From the Surgical Service, Cumberland Hospital. 
+ Presented at Brooklyn Day, American College of Surgeons Congress, October, 1938. 
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and limited to the upper abdomen in 22 
per cent. It is interesting to note that most 
of the cases in which rigidity was limited to 
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appendicitis from ruptured duodenal ulcer. 
In our series an incorrect diagnosis of acute 
appendicitis was made in five cases. In all 


AGE INCIDENCE OF 50 CASES OF PERFORATED PEPTIC ULCER 
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CHART I. 


the right side were ruptured duodenal 
ulcers, a helpful point in differentiating this 
type from ruptured gastric ulcers. The 
reason for this may be that the “‘spill”’ in 
ruptured duodenal ulcer is mainly along 
the right colic gutter. In a majority of 
cases, tenderness and rebound tenderness 
were elicited over the entire abdomen, with 
maximum tenderness in the epigastrium. 
In one-third of the cases of duodenal 
perforation the maximum tenderness and 
rebound were noted on the right side. This 
is important to remember in differentiating 
this condition from acute appendicitis. In 
twenty-six cases, the patient was examined 
for the presence or absence of liver dulness. 
Twenty, or 76 per cent, showed liver 
dulness to be partially or completely 
obliterated—a very important sign. The 
white blood count averaged 14,500, with 
80 per cent polymorphonuclear cells. It was 
Interesting to note that duodenal perfora- 
tions gave a somewhat higher average 
(16,000) than gastric and pyloric perfora- 
tions (13,000). 

In considering the differential diagnosis 
of this condition, it is necessary to stress 
the importance of differentiating acute 


these cases, the symptoms were found to be 
due to a perforated duodenal ulcer, making 
a 31 per cent error in the diagnosis of this 
condition. The reason for this incorrect 
diagnosis in ruptured duodenal ulcer is 
evident: the duodenal contents drain down 
the right colic gutter, causing a definite 
irritative chemical perityphilitis and peri- 
appendicitis, the symptoms of which mask 
the correct diagnosis. 

Of the fifty cases, there were forty-eight 
in which the exact interval of time between 
perforation and operation could be deter- 
mined. This varied between two hours and 
twenty-eight hours, with an average inter- 
val of seven hours. The average interval in 
those patients who survived was 5.93 hours, 
and in those who died 8.21 hours. 

Of the twenty-nine patients who were 
operated upon within six hours, five died, 
a mortality of 17 per cent. Fifteen patients 
were operated upon within six to twelve 
hours from the time of perforation, and of 
these, five expired, a 33 per cent mortality. 
Of the two patients operated upon from 
twelve to eighteen hours afterward, one 
died, a 50 per cent mortality. One, operated 
upon at twenty-one hours, died. One 
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patient gave a history of having perforated 
twenty-eight hours before operation and 
survived. The history in this case, however, 
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tomy, was of the simplest character, per- 
formed in all but one case under general 
anesthesia. The operation consisted of the 
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was obtained through an interpreter so that 
doubt may be cast on its veracity. As has 
been pointed out repeatedly by many 
writers, the mortality in these cases sharply 
rises as the time between perforation and 
operation increases. (Chart tv.) 

The location of the perforation was 
determined at operation in all cases. All 
were on the anterior wall, and all within 
2 inches of the pylorus on the gastric or 
duodenal sides. In twenty-seven cases, the 
perforations were on the gastric side, 
mostly near the lesser curvature; in seven 
directly at the pylorus, also near the lesser 
curvature; and in sixteen cases in the first 
portion of the duodenum. 

The size of the perforation varied from a 
“pencil point” to 1 cm. in diameter. An 
area of induration was usually noted about 
the perforation varying from 1 to 5 cm. 
in diameter. The fluid present at the time 
of operation varied in quantity from 100 
c.c. to 2,000 c.c. and also varied in color 
and consistency. It was generally noted 
that those who expired had a greater 
amount of fluid in the peritoneal cavity 
than those who survived. 

The actual operation, with the exception 
of one patient who had a gastroenteros- 


aspiration of the fluid, followed by a purse- 
string suture of the perforated area. This 
was reinforced with a continuous Lembert 
suture and then with a piece of omental 
graft. Drainage was instituted in a majority 
of cases. Forty-four of the fifty were 
drained by Penrose or rubber tube drains 
or both. Of these, ten expired, a mortality 
of 23 per cent. In six cases no drainage was 
instituted, and no deaths occurred. Only 
in very early cases, under twelve hours’ 
from the time of perforation, was drainage 
not instituted. The average duration from 
perforation to operation in these cases was 
5.2 hours. An attempt was made to deter- 
mine the difference in the postoperative 
course of these drained and non-drained 
cases, but no conclusions could be reached 
because of the insufficient number of cases 
treated without drainage, and because of 
the occurrence of extra-abdominal com- 
plications in these cases. 

Pulmonary complications occurred in 
ten cases, a 27 per cent incidence. This ts 
extremely high. The question might be 
raised whether this might not have been 
lowered with spinal anesthesia. Wound 
infection occurred in six cases, uremia in 
two cases and phlebitis in one case. 
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An analysis was made of the factors 
related to the outcome of the cases and of 
the causes of death in each case, as dis- 
covered at autopsy. There were thirteen 
deaths, of which four were duodenal (out of 
sixteen) and nine were gastric (out of 
twenty-six), a mortality of 26 per cent. 
There were no deaths in the cases of perfo- 
ration at the pylorus. (Chart v.) 

The importance of the time factor 
between perforation and operation in 
determining the outcome has been men- 
tioned. There was no appreciable difference 
in blood counts between those who died 
and those who survived. The size of the 
perforation had very little to do with the 
outcome, but generally those who died had 
a greater peritoneal “‘spill.’’ Cultures of the 
peritoneal fluid were taken at the operating 
table on twenty-three cases. Of these, 
eleven were sterile, and twelve showed 
growths of pathogenic organisms either in 
pure or mixed cultures. Of the eleven cases 
in which the culture was sterile, three died, 
and of the twelve cases with positive cul- 
tures, one died. Thus, this factor has little 
influence on the mortality. 

Six autopsies were done in the thirteen 
fatalities. Five died of generalized peri- 
tonitis and paralytic ileus. One patient 
with a four plus Wassermann, was found to 
have died of a bilateral bronchopneumonia 
and luetic aortitis. Of the five cases with 
generalized peritonitis, three were clinically 
declared to have expired from “‘shock”’’; 
they died six, thirty-one, and thirty-six 
hours postoperatively. One patient devel- 
oped a bronchopneumonia, then eviscer- 
ated on the tenth day, at which time he was 
reoperated upon, and found to have a 
generalized peritonitis. He expired on the 
table. There was no autopsy in this case. 
Six proved cases of generalized peritonitis 
were therefore among the thirteen deaths. 

Of the cases in which no autopsy was 
done, one died twenty-one hours post- 
operatively with a steadily mounting 
temperature—probably another case of 
fulminating peritonitis. It seems improb- 
able that these seven cases of generalized 
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peritonitis, which account for 52 per cent of 
the total number of deaths, could have been 
saved by any procedure. The average 


DURATION 
OF ULCER SYMPTOMS 
PERFORATION 


1 Month //1 Month More 
NO. to Then 
less 1 year 1 year 


CHART III. 


interval between perforation and operation 
in these seven cases was seven hours. 

One patient developed bronchopneu- 
monia on the sixth day and died on the 
tenth day. One expired on the fifth post- 
operative day and was suspected of having 
a continued leak because of the difficulty 
in closing the perforation at the time of 
operation. He had a perforation 14 inch in 
diameter, surrounded by a large thick, 
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indurated area 114 inches in diameter. A 
futile attempt was made to purse-string 
this perforation, in the presence of edema- 
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fluid’’ noted, and the incision was extended 
upwards. On further observation, the 
intestines and omentum were found to be 
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tous friable tissue. This patient had a 
spill of 1,200 c.c. of fluid at the time of 
operation. 

Three patients had developed shock dur- 
ing the operation, and never rallied subse- 
quently. One of these gavea history of eight 
hours’ duration from the time of perfora- 
tion and was operated upon for acute 
appendicitis. The right lower quadrant was 
first explored, “considerable seropurulent 


covered with a ‘“‘white powder,” taken at 
the onset of the symptoms of perforation. 
The total operating time was one hour and 
fifteen minutes. At the time the peritoneum 
was being closed, the patient’s pulse 
suddenly became weak, and he expired two 
minutes thereafter on the operating table. 

In the second case, the exact duration 
of the perforation could not be determined. 
The patient gave a history of vomiting and 
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epigastric pains for three days prior to 
admission, during which time he was 
prob«bly having a subacute perforation. 
Two hours after admission, he suddenly 
complained of severe pain. He was imme- 
diately operated upon. His pulse was 130 
per minute. He had a perforation 1 cm. in 
diameter, and another thinned out ulcer- 
ated area which “‘had almost perforated” 
in the middle of the lesser curvature, which 
was also purse-stringed. There were 200 c.c. 
of brownish fluid in the abdominal cavity. 
The total duration of the anesthesia was 
one hour and five minutes. During the 
operation, the patient’s pulse became poor 
in quality. He was given intravenous fluids 
and he rallied somewhat. He expired, how- 
ever, sixteen hours after operation in a 
state of shock. 

The third patient was admitted and 
operated upon twenty-one hours after 
perforation, at which time he was mori- 
bund. His abdomen was markedly dis- 
tended; he was cyanotic, dyspneic, and his 
pulse and blood pressure were unobtain- 
able. The white blood count showed 3,100 
white blood corpuscles. A ‘large perfora- 
tion with a large amount of free fluid” was 
noted in the peritoneal cavity. He became 
progressively worse and expired nine hours 
postoperatively. 

It is questionable if any of these cases 
would have been saved from shock and 
death by temporizing for several hours with 
preliminary shock treatment. 

What happened to the thirty-seven 
patients who survived? Our follow-up 
concerns the twenty-seven cases followed. 
Of these, two died subsequently, one a year 
later of a gastric hemorrhage, and another 
nine months later following a posterior 
gastroenterostomy. Another patient was 
readmitted two and one half years later 
with severe gastric hemorrhage. He gave a 
history of having had two perforations 
which had been operated on and he was 
never free of symptoms. Seventeen pa- 
tients, had no symptoms whatsoever, 
although four were still on a “diet.” The 
remaining six patients, were fluoroscoped 
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three to four weeks postoperatively, and 
five failed to show any radiographic 
evidence of an ulcer. 


| 
MORTALITY 
ACCORDING TO LOCATION OF 
PERFORATION 
NO. Duodenal)Gastric || Pyloric 
4 
14 
13 


CHART V. 


So one may say that, with the exception 
of the two patients readmitted for hemor- 
rhage, most of the cases of ruptured ulcer 
were free of symptoms following their 
perforation. 


SUMMARY 


This study is based on a series of fifty 
cases of perforated peptic ulcer treated at 
the Cumberland Hospital during a seven 
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year period from 1931 to 1937. The average 
age of these fifty male patients was thirty- 
nine years. There appears to be a seasonal 
incidence for the occurrence of this condi- 
tion. The majority of cases occurred in the 
fall months of September, October and 
November. Most of these patients had a 
definite history of peptic ulcer symptoms 
for an average duration of three and one- 
half years prior to perforation. The history 
of a sudden, sharp, severe abdominal pain 
followed by radiation of the pain to the 
shoulders appears important in the diagno- 
sis’ of this condition. Objectively, the 
presence of marked abdominal tenderness, 
and rebound tenderness, with board-like 
rigidity of the abdominal muscles, and 
obliteration of liver dulness with a definite 
leucocytosis, make the diagnosis of the case 
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conclusive. The most important factor in 
determining the outcome is the interval of 
time between perforation and operation. 
The mortality rises sharply as this length 
of time increases. The simplest of operative 
procedures, namely, aspiration of the fluid 
and closure of the perforation, carried out 
with the least additional trauma is the 
procedure indicated. Generalized peritoni- 
tis appears to be the cause of death in a 
majority of the fatal cases. It appears 
unlikely that this may be influenced in any 
way, by delaying operation to improve the 
patient’s condition, or by changing the 
operative procedure. A follow-up study of 
73 per cent of the cases revealed that most 
of the patients were entirely free of symp- 
toms, at an average of one and one-half 
years following the perforation. 


AN ANALYSIS OF THE CAUSE OF DIRECT HERNIAE 
FOLLOWING POSTOPERATIVE RECURRENCE OF INDIRECT 
HERNIAE* 


MaxweELt CHERNER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE treatment of lower abdominal 

wall herniae is still an intriguing sub- 

ject, both in Europe and America. At 
the 1934 meeting of the British Medical 
Association,! Mr. Page stated: “‘In spite of 
all the consideration given to it, agreement 
about the best method of treatment has not 
been reached, largely because the informa- 
tion about late results is inadequate and 
inaccurate—a close follow-up would reveal 
a larger percentage of recurrences than 
generally believed.” His own confidence 
in operations on all cases had been shaken 
by his experience with the Metropolitan 
Police. A review of 241 operations in that 
group disclosed the fact that 11.5 per cent 
were for postoperative recurrence, and 
further investigation suggested the true 
rate to be even higher. 

Block’s analysis of continental figures 
gave a recurrence rate of 34.8 per cent after 
two years, the majority apparently direct 
herniae. 

T. A. Hindmarsh (Newcastle) reviewed 
102 inguinal herniae with nine recurrences 
and stated that a large proportion of recur- 
rences were due to the wrong type of opera- 
tion, but did not state the reasons for his 
conclusions. His rate was slightly over 11 
per cent. E. M. Cowell (Croyden) reported 
a recurrence rate of 4.5 per cent. Thus in 
the hands of capable English surgeons with 
the best modern technique, it was found 
that the recurrence rate was 4 to II per 
cent or higher, depending on the follow-up 
method employed. 

A statistical report of 826 herniae (1933 
to 1934) reported by O’Shea? shows 11.5 
per cent recurrence. Burdich and Higin- 
botham,*? advocating the radical proce- 


dure of spermatic cord section in addition 
to other modern maneuvers to prevent 
recurrence, still had recurrences in simple 
herniae of 4.8 per cent, sliding 7.7 per cent, 
irreducible 6.5 per cent, and in post- 
Operative cases a recurrence rate of 23.7 
per cent. 

Watson‘ makes the following observa- 
tions and conclusions: (1) except for the 
rare traumatic type, all oblique herniae are 
congenital, regardless of age when first 


discovered; (2) congenital sacs in adults 


are more common than supposed and most 
men undoubtedly carry these potential 
sacs throughout life without incidence of 
herniae; (3) microscopic examination fails 
to show any difference between old and 
so-called new sacs. 

Graham’ states: ““The congenital origin 
of most inguinal hernial sacs has been 
almost universally accepted for twenty-five 
years in this country, having been recog- 
nized by nearly all Workmen’s Compensa- 
tion Boards, who take the position that 
there is a distinction between a potential 
and an actual hernia—that it is an accident 
or injury of some kind that transforms the 
potential into the actual hernia. Even if a 
man has a congenital sac, but without the 
actual hernia, he is unconscious of the 
condition and can hardly be said to have a 
hernia, until there is a protrusion of 
omentum or viscus.” 

Thus in a review of the literature on the 
subject of direct and indirect herniae, one 
finds the following: 

1. Many data covering varied types of 
operation and maneuvers for the purpose 
of avoiding recurrence. 


* From the Daniel Baugh Institute of Anatomy, Jefferson Medical College of Philadelphia. 
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2. A general agreement in the statement 
that inguinal herniae have a congenital 
basis, with discussion pro and con upon the 
subject, as to what value should be given to 
the non-obliterated peritoneal sac or funnel 
as an actual cause of hernia formation. 

3. A fairly uniform percentage of recur- 
rence after operation when done by the 
best surgeons, with the most modern 
technique in both England and America. 
Also the surprising fact that the percentage 
of recurrences after operation for operative 
failure jumps from 11.5 per cent to 23 per 
cent. 

In spite of all the discussion, both written 
and oral, upon the subject of hernia, the 
problem seems to be of as much interest 
and importance today as it was fifty years 
ago. 

The material found in the literature 
brings certain fundamental questions to 
our attention, such as: (1) Why should the 
majority of recurrences be direct herniae 
when the original operations were for 
indirect herniae? (2) What is the important 
factor in hernia formation if the sac of 
peritoneum, intra-abdominal pressure or 
the viscus is not the primary cause of 
hernia? 

In an endeavor to solve these questions, 
the thought occurred that in the original 
concept of hernia formation the effect 
rather than the cause was considered. A 
concept of effect naturally produced a 
tremendous interest in methods of repair 
and reconstruction, and resulted in in- 
numerable maneuvers and modifications 
of surgical technique, none of which is 
universally successful in avoiding operative 
recurrence. 

Many investigations have clearly shown 
that hernia is not caused by intra-abdom1- 
nal pressure, nor by the presence of a 
congenital sac of peritoneum, nor by the 
protruding viscus, alone or in combination, 
and that in the majority of individuals, 
direct and indirect herniae will not develop 
unless the anterior abdominal wall muscles 
are torn, as in trauma. These facts led to 
the conclusion that there must be some 
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other fundamental factor or factors which 
have not as yet received proper attention. 

Study of the subject resulted in g 
description of an average anatomic type or 
pattern, and variations from the average 
type.°” The latter I believe to be the 
important factor underlying hernia forma- 
tion, i.e., the protrusion of a viscus. These 
muscle variations constitute an inherent 
weakness of construction in the anterior 
abdominal wall. They are caused by devia- 
tions in the embryonic development of the 
musculature and result in variations of 
pressure resisting efliciency. It can be 
demonstrated that in the presence of a 
viscus protrusion or hernia there is an 
almost constant finding of a variation from 
the average anatomic muscle picture. 

For the purpose of this paper, I shall 
describe and discuss the average anatomic 
pattern and variations from the average 
anatomic type which I believe to be the 
fundamental cause of hernia formation, 
and shall attempt a rational explanation 
for the occurrence of direct hernia as a 
postoperative sequela of indirect inguinal 
herniorrhaphy, as well as suggestions 
leading to the general problem of inefficient 
anterior abdominal walls when due to 
variations in the musculature. 

An average pattern of the anterior 
abdominal wall may be described as 
follows: It is a flat musculofascial structure 
consisting of two plates on either side of, 
and fused at the midline (linea alba). Each 
plate is composed of three laminated 
superimposed muscles of which the external 
oblique is passive and the internal oblique 
and transversalis muscles are active in 
hernia prevention, and therefore will be the 
muscles considered. Each musculofascial 
plate may be divided into two major 
divisions, a medial and a lateral, united by 
a curved fascial condensation or reinforce- 
ment—the linea semilunaris. The latter ts 
the lateral demarcation of the _ rectus 
abdominis sheath and extends from the 
costal margin to the lateral aspect of the 
pubic bone. Each division is partly muscu- 
lar and partly fascial or aponeurotic with a 
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maximum of muscle and a minimum of 
fascia. Muscle arches, consisting of super- 
imposed internal oblique and transversalis 
muscle fibers, are found in the caudal part 
of each division. From the concave edge of 
these muscle arches attenuated fasciae are 
prolonged to attachment on the coxal bone 
and inguinal ligament, these are the result 
of the transformation of muscle into fascia 
due to growth tension of the laminated 
superimposed muscles. The medial pillars 
of these two arches seemingly fuse with the 
caudal extremity of the fascial reinforce- 
ment (the linea semilunaris) to form a 
musculoaponeurotic structure, the con- 
joined tendon, for insertion into the lateral 
aspect of the pubic bone. The lateral pillars 
of the arches are inserted respectively into 
the inguinal ligament (iliopubic Iie), to 
the midline (symphysis pubis), and but- 
tressed by an intermediate pier of support 
at the lateral aspect of the pubic bone, the 
conjoined tendon. Filling the areas of 
attenuated fasciae are inserted laterally the 
spermatic funiculus and medially the 
rectus abdominis muscle. The arches of 
muscle are of such size that a minimal 
muscular contraction will cause the fibers 
of the muscles (internal oblique and 
transversalis) to hug the inserted struc- 
tures and obliterate the arch areas. It now 
becomes evident why an elastic, muscular 
anterior abdominal wall, which by its own 
minimal contraction obliterates the seem- 
ing openings, can so successfully oppose 
intra-abdominal pressure and make viscus 
protrusion improbable, if not impossible. 
Variations of the average pattern may be 
found in each component of the abdominal 
wall; these variations influence the co- 
drdination of its component parts and their 
potentiality for hernia prevention. The 
reasons for the small number of herniae 
generally found where the areas of muscu- 
lar deficiency are greater than average, is 
the presence of a minimal degree of varia- 
tion in other components of the wall. This 
and the ability to effect a shift or codrdi- 
nated interplay of the whole wall, result in 
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the interposition or substitution of one 
muscular part for another. 

Variations of the average anatomic 
pattern may be found as recessions of all 
degrees—from the absence of recession 
(where due to defective tension lines the 
muscle failed to recede from the inguinal 
ligament and pubic bone, and to form 
arches) to recession of such magnitude that 
the arches almost reach the level of the 
umbilicus, in the medial divisions, and 
1.4 inches above the anterior-superior 
spine, in the lateral divisions of the 
abdominal plates, thus making evident the 
fact that all musculature of the lower 
anterior wall has been transformed into 
attenuated fascia. This condition may 
occur in one or both of the superimposed 
internal oblique and transversalis muscles 
and their conjoined tendon component, 


. resulting in either a completely muscular 


anterior abdominal wall where there is 
absence of recession, or an anterior ab- 
dominal wall (the internal oblique and 
transversalis muscles) that contains a 
minimum of muscle fibers and a maximum 
of fascia with large inelastic arches in its 
caudal aspect. 

While such variations may occur in the 
abdominal wall, when considered as a unit 
of two superimposed muscles, they are also 
found in each component of the internal 
oblique and transversalis muscles, being 
present as a variant in one muscle or its 
parts with average pattern in the other. It 
should also be noted that the conjoined 
tendon, being a part of the muscles, will be 
influenced by the factors affecting the 
muscles and will, therefore, show all 
degrees of variation from a maximal 
muscular to a minimal muscular or fascial 
structure. The rectus abdominis muscle, 
being a part of the flat abdominal wall, al- 
though a distinct developmental entity, 
will be influenced by the same growth 
mechanism that affects the internal oblique 
and transversalis muscles and will, there- 
fore, show the same types of variation. The 
lower part of the rectus abdominis muscle, 
due to the strain, will be muscular or 
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fascial to a greater or less degree, depending 
on the stress put upon its musculature after 
completion of contact with the pubic bone 
(14 mm., 7-8 week embryo), and will be 
manifested as short, bulky, muscular and 
long, attenuated and tendinous insertions. 

These insertions, located in areas of 
attenuation of the anterior abdominal wall 
that are greater than average, will influence 
the potentiality for hernia in direct propor- 
tion to the amount of muscle or fascial 
content found in the insertion, and will 
affect its ability to substitute for the 
absence of musculature in the areas of 
deficiency of the abdominal wall plate. The 
more muscle fibers present in the lower 
rectus abdominis muscle, the greater its 
ability to contract and increase its diam- 
eter, the more effective it becomes as an aid 
to the protective mechanism of the anterior 
abdominal wall required in resisting intra- 
abdominal pressure and hernia formation. 

From the foregoing, it becomes apparent 
that herniation or viscus protrusion is 
primarily dependent on the variations of 
the average pattern and upon distortion of 
the tension lines of the anterior abdominal 
wall. The amount of variation may be 
divided arbitrarily into three groups for the 
purpose of discussion. The variations range 
from 1 per cent to that degree of maximal 
variation where there is entire absence of 
muscle fibers in the anterior abdominal 
wall below the umbilicus, which may be 
considered to be 100 per cent variation. 

In group A belong those cases which may 
be considered as being concerned mainly 
with failure of the pressure-resisting func- 
tion of the anterior abdominal wall. An 
efficient pressure-resisting body wall is one 
in which, though there be present any 
degree of structural variation in Its com- 
ponent parts, acts so efficiently in the usual 
routine activity of the individual, that it is 
able to codrdinate them into a unit of 100 
per cent competency in resisting intra- 
abdominal pressure and preventing pro- 
trusion of a viscus. In these cases hernia 
may not occur, except in the presence of 
certain conditions that impair efficiency 
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and act simultaneously. These certain 
conditions are (1) a flexed trunk which 
relaxes the abdominal wall musculature 
and makes maximum contraction impossi- 
ble; (2) sudden increase in intra-abdominal 
pressure; and (3) the aid given by the 
presence of a peritoneal sac. In the modus 
operandi of hernia formation, the intra- 
abdominal pressure forces a viscus to push 
aside the inefficiently contracted muscle 
and to appear externally as a protrusion or 
hernia. The above may be considered as 
applying to both the congenital and the 
acquired types of viscus protrusion. 

In the so-called congenital type, the 
partially or wholly unobliterated peritoneal 
sac only influences the rapidity and extent 
of the protrusion beyond the anterior 
abdominal wall. In the acquired type, the 
formation of the sac is governed by a 
continuous operation of factors of strain 
with only the inherent inelasticity of the 
peritoneum to oppose it. 

The treatment of this group where the 
musculature is generally efficient with only 
occasional lapses of efficiency, is simple 
reduction by taxis, rest in bed to allow the 
stretched and traumatized muscles to 
recover from the unusual stretching of the 
fibers, to be followed by muscle training, 
such as gymnastics. Individuals of this 
group may continue throughout life with- 
out a repetition of the primary occurrence. 
Industry recognized this group many 
years ago and provided loading platforms 
for its burden carriers. This group does not 
need routine operative interference, except 
in the acquired type, in which type, 
injection, or any nondistorting operation 
is effective as a cure. This group has no 
recurrences, except those due to infection 
or improper suturing. Recurrences are 
generally indirect inguinal herniae, except 
where the suturing causes marked distor- 
tion of the conjoined tendon and enlarge- 
ment of the middle arch, in which case the 
recurrences will appear as direct herniae. 

In group B belong those cases in which 
the musculature is of such degree of varia- 
tion that even in maximum contraction of 
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the anterior abdominal wall there is no 
obliteration of the deficiency arches of the 
internal oblique and transversalis muscles, 
and in which the structures may not be 
reconstructed without an amount of dis- 
tortion of the conjoined tendon, thus 
impairing the maintenance of the lines 
of tension of the abdominal musculature. 
It is in this group that recurrences gener- 
ally occur in the middle arch, as direct 
herniae, because changes in position of the 
conjoined tendon, relative to the other 
component parts of the abdominal wall 
result in the enlargement of the middle 
arch, and greater functional and structural 
inefficiency of the anterior abdominal wall. 

In group C belong those cases which have 
very little or no muscular fibers in the 
anterior abdominal wall below the level of a 
line drawn between the anterior superior 
spines. Attempting to repair this group 
without anatomic structures other than 
those of the abdominal wall, will distort 
the conjoined tendon and give recurrence 
in the middle arch—direct herniae. In this 
group the percentage of recurrences will 
approximate 100 per cent irrespective of 
any maneuvers made. Use of fascial flaps 
with some external support, such as a belt, 
may prove partially successful. 
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I have refrained from recommending any 
specific surgical procedure because it is my 
belief that further study will develop 
criteria of evaluation of the various types 
and will lead to specific treatment for each 
anatomic type. Routine injection treat- 
ment I believe to be a transient fad rather 
than a constructive maneuver for preven- 
tion of herniae, because it fails to consider 
the very evident fact that scar tissue can 
never replace elastic muscle in the function 
of pressure resistance. An adequate and 
accurate follow-up over a period of time 
will either cause it to be discarded or limit 
Its use to a very small group of selected 
cases of the a group of anatomic variations. 


I wish to extend thanks to Dr. J. Parsons 
Schaeffer, Director of the Daniel Baugh Insti- 
tute of the Jefferson Medical College for his 
interest and helpful suggestions in the prepara- 
tion of this paper. 
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TRANSURETHRAL RESECTION FOR CANCER OF THE 
PROSTATE* 


C. D. Creevy, M.D. 


MINNEAPOLIS, MINNESOTA 


INTRODUCTION 


HE dire outlook and frequent occur- 

rence of cancer of the prostate make 

it an unhappy topic for discussion. 
There are several reasons for the poor prog- 
nosis. The tumor itself causes no symptoms; 
they are due to encroachment upon the 
urethra, to extension into adjacent struc- 
tures, or to metastasis. Because the cancer 
usually grows slowly, symptoms appear late 
in its course. Chwalla had two patients who 
lived seven and eight years respectively 
after cystostomy. 

Two other factors operate to defer the 
onset of obstruction to urination; slow 
growth of the tumor permits the detrusor 
to hypertrophy and to compensate for the 
obstruction until it is quite advanced; and 
carcinoma of the prostate usually arises in 
the posterior lobe of the gland, at a rela- 
tively great distance from the urethral 
lumen. (Moore found that 73.7 per cent 
originated in the posterior, 14.8 in the 
laterai, and 8.8 in the anterior lobes. None 
had their origin in the median lobe.) More- 
over, the symptoms of carcinoma of the 
prostate have the same age incidence asand 
at first are indistinguishable from those of 
benign hypertrophy; patients are likely to 
regard them as the inevitable accompani- 
ment of advancing years and to ignore 
them until they become intolerable or until 
pain from metastasis appears. They are 
therefore likely to consult the physician 
late. 

Because of the slow growth of the tumor, 
the Iate appearance of difficult urimation, 
and procrastination by the patient, local 
extension and metastasis are likely to be 
found when he is first examined. Thus 
Barringer found the tumor apparently 


confined within the prostatic capsule in but 
fourteen of 351 cases (4.5 per cent), and 
Colston has stated that Young found but 
thirty-six of 1,040 cases (3.4 per cent) 
suited for radical operation. 

Moreover, clinical evidence of metastasis 
to bone was found by Ferguson in 30 per 
cent of his cases, and by Bumpus in 24.3 per 
cent of those patients in whom x-rays were 
made when they were first seen. Also, 
Ferguson discovered perineural cancerous 
infiltrations mm 42 per cent of patients 
coming to autopsy; Graves, Warren, and 
Harris found them in all. 


INCIDENCE 


The problem is made more serious by the 
frequency of the disease. It is variously 
estimated as causing: 20 per cent of all ob- 
structive lesions of the prostate (Young); 
0.6 per cent of all deaths, and 4 per cent of 
all cancer deaths in the male (Caulk). 
Prostatic carcinoma was found in 14 per 
cent of 292 consecutive autopsies in the 
male by Rich; in 21 per cent of all autopsies 
on males past 41 by Moore; and in 23 per 
cent of necropsies on patients past 70 by 
Murr. 

From these figures the seriousness of the 
problem is apparent. Young has stated that 
the disease is on the increase, and Duff 
found that the death rate from carcinoma 
of the prostate among the male industrial 
policyholders of the Metropolitan Life 
Insurance Company increased from 0.8 per 
100,000 in 1917 to 3.7 per 100,000 in 1928. 
It is not clear whether this is a real increase 
or an apparent one due to the recent in- 
crease in longevity, as well as to the change 
in attitude toward lesions of the prostate 
evoked by the development of trans- 
urethral resection. In connection with the 
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former hypothesis, it is worth noting that 
the li/e expectancy from birth of the group 
of Metropolitan policyholders mentioned 
above increased from 46.6 years to 60.7 
years between 1911 and 1937. This increase 
in individuals living in the higher age 
brackets is undoubtedly responsible for a 
large part of the apparent increase in 
cancer. 

Moreover, the development of resection 
is also an Important factor because it has 
led to a great increase in the number of 
patients submitting to operation and has 
produced an apparent but artificial increase 
in the incidence of all forms of prostatic 
obstruction. 


DIAGNOSIS 


The symptoms of carcinoma are those of 
any obstructive lesion at the vesical neck 
until local extension or metastases appear. 
Prior to that time the diagnosis is made by 
rectal palpation. When the gland is nodu- 
lar, stony hard, and fixed, this is simple. 
When the carcinoma is still an isolated, 
movable, hard nodule (and this is the only 
time when there appears to be any chance 
of cure) definite identification of the nodule 
as cancer is difficult, and biopsy is indi- 
cated. The simplest method is that of 
aspiration through a needle inserted via the 
perineum. While Keyes and Ferguson have 
secured positive diagnoses by this method 
in 86 per cent, its satisfactory use requires a 
pathologist with considerable experience in 
making diagnoses from minute fragments 
of tissue. The percentage of accuracy in 
most hands will probably fall far below that 
level. 

Tissue may also be secured with the 
prostatic punch or resectoscope, but this 
method is least useful when most needed, 
.e., in the presence of a small nodule in the 
posterior lobe, when even an extensive 
resection will yield only the benign tissue 
which lies between the lumen of the urethra 
and the nodule. 

The presence of osteoblastic metastases 
in bone is diagnostic, but of hopeless 
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import; the same is true of the presence of 
metastatic cancer in removed lymph nodes. 

With all these measures available, the 
incidence of error ought to be low in the 
hands of the careful observer, especially if 
routine sections are made of all material 
removed at operation in order to detect the 
occasional carcinoma which cannot be 
palpated because it is surrounded by 
benign hypertrophy. 


TREATMENT 


As is evident from the discussion of 
prognosis, treatment Is usually ineffective 
as far as cure is concerned. Factors already 
discussed usually postpone the discovery of 
cancer of the prostate until too late for 
complete removal. Nevertheless, a good 
deal in the way of palliation can be accom- 
plished by. thoughtful treatment. The 
methods in general use may be classified as 
follows: 

A. Curative: 

1. Radical prostatectomy. 
2. Conservative prostatectomy (enu- 
cleation of ‘“‘concealed”’ cancer). 

B. Palliative: 

1. Diversion of the urine. 

2. Surgical removal of the obstruct- 
ing tissue. 

3. Irradiation. 

4. Combinations. 

Radical prostatectomy is the only 
method which offers any hope of cure. 
While Marion has performed the operation 
suprapubically, the greater risk inherent in 
this exposure and the practical impossi- 
bility of exposing the posterior surface of 
the prostate for biopsy, make the perineal 
approach much more satisfactory. Radical 
perineal prostatectomy, despite a mortality 
of 11 per cent and considerable risk of 
incontinence, offers the chief hope of cure 
in prostatic cancer. Unfortunately, the low 
rate of operability (3.43 per cent in Colston- 
Young’s series) makes the operation in- 
applicable to most cases. While Young has 
had 50 per cent of five-year cures and free- 
dom from recurrent obstruction in the 
remainder, this 3.43 per cent operability 
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reduces the percentage of cures from 40 per 
cent of operable cases to 1.71 per cent of all 
cases, a situation remediable only by 
earlier diagnosis. Smith has had essentially 
the same results as Young. 

Enucleation of a cancer concealed and 
localized within a spheroid of benign 
hypertrophy has been enthusiastically pro- 
claimed of late by the opponents of trans- 
urethral resection. They declare that the 
widespread use of the latter has deprived 
many patients of their chance of cure—a 
serious indictment of the transurethral 
operation until one considers all the facts. 
Only about 8 per cent of cancers of the 
prostate (twenty-seven of 325 cases of von 
Illyes), or about 1.6 per cent of obstructive 
lesions at the vesical neck are concealed 
within spheroids of benign hypertrophy. 
In ninety-six cases of concealed cancer 
assembled from reports by Cunningham, 
Hirsch and Schmidt, von IIlyes, and 
Bugbee there were twenty-five (26 per 
cent) of two to five-year cures. Setting the 
incidence of concealed cancer at 1.6 per 
cent of all obstructions at the vesical neck, 
this means that complete replacement of 
enucleation of the prostate by transurethral 
resection would lead to the loss of an amber 
tunity for cure of concealed cancer in 449 
of 1 per cent (0.26 X 0.016) of the patients 
—a loss far outweighed by the lower 
operative mortality of the transurethral 
operation. 

Diversion of the urine is unsatisfactory. 
Catheterization leads to an infected, irri- 
table bladder which makes the passage of 
the catheter painful and requires it fre- 
quently. Inlying catheters are notoriously 
difficult to manage without continuous, 
expert supervision. Suprapubic cystostomy 
is more comfortable, but the necessary 
apparatus causes a great deal of incon- 
venience and requires special care. Bumpus 
in 1924 found that the postoperative life 
averaged twenty-four months with 5 per 
cent of five-year survivals. 

Irradiation is admittedly palliative. High 
voltage x-ray is of value chiefly in relieving 
pain and in augmenting the effect of radium 
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or radon. Dolan has recently canvassed 
sixty-three urologists concerning cancer of 
the prostate; none of them had had a ten- 
year cure from irradiation; several had had 
five-year cures; Caulk has never seen a 
cure, and Barringer estimates that about 
10 per cent of prostatic cancers can be 
controlled for five or more years by a com- 
bination of interstitial irradiation (radon) 
with high voltage x-ray therapy. 

Transurethral resection is too recent in 
development to permit an accurate deter- 
mination of end results, although many 
discussions of the operation refer with 
satisfaction to its use in prostatic cancer, 
Stirling canvassed sixty urologists in 1934 
and found that forty-two favored the 
application of the operation, with or 
without supplementary irradiation, to can- 
cer, while twelve favored radical perineal 
prostatectomy but deplored its infrequent 
applicability. 

Bugbee has reported fifty-two cases of 
prostatic cancer treated by transurethral 
resection without an operative death. Nine 
had died of cancer and three from heart 
disease from twelve to forty-four months 
after operation, and forty were living from 
one to forty-eight months with satis- 
factory micturition. Three had required 
reoperation. 

Jacobs used the operation in fifteen cases 
with one operative death. Four had died of 
cancer from three to twenty months after 
operation, three were not relieved and 
required cystostomy, and seven were living 
without obstruction for one to thirty-three 
months. 

Caulk was able to follow 129 cases 
treated with his cautery punch. Obstruc- 
tion was relieved in 77 per cent. In 30 per 
cent life continued three years, 18 per cent 
four years, 5 per cent seven years, and one 
patient was living fifteen years with signs 
of cancer. 

Thompson and Emmett have reported 
the results of the punch operation in 107 
cases of prostatic carcinoma. There was one 
operative death (0.9 per cent). Twenty-four 
patients died during the first year following 
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operation, and twenty-seven more during 
the ensuing ten years. Eleven required 
reoperation for recurrent obstruction after 
varying intervals, and fifty-six were living 
after six to forty-eight months. 


CASE REPORTS 


The material consists of all cases of 
carcinoma of the prostate treated by trans- 
urethral resection at the University Hospi- 
tal, Minneapolis from April, 1930 to 
December 31, 1936. At least one year had 
elapsed following operation in the last case 
when this study was begun. 

During this period the diagnosis of 
carcinoma of the prostate was made 275 
times. One hundred two patients were 
treated by transurethral resection with or 
without supplementary irradiation with 
interstitial radon and x-ray; 112 received 
irradiation only, twenty-nine had prosta- 
tectomy,* of whom twenty-two were also 
irradiated; eleven had cystostomy,* of 
whom eight were irradiated; three had 
radical perineal prostatectomy; and eight- 
een, were, for a variety of reasons, not 
treated at all. 

Thus transurethral resection was em- 
ployed in 37.1 per cent of the cases in which 
the diagnosis of cancer was made. It was 
used only in the presence of troublesome 
obstruction to urination. The average age 
of the patients was 69.6 years; the average 
residual urine was 440 c.c., and the average 
amount of tissue removed was 13.1 Gm., 
the extremes being 1 and 66 Gm. The 
Operative mortality was 1.9 per cent. 
Demonstrable metastases to bone were 
visible in 19.6 per cent of the patients when 
first seen, the lumbar spine and pelvis 
having been x-rayed in all. 

It was intended in all cases to relieve the 
obstruction with the Stern-McCarthy re- 
sectoscope, and six weeks later to irradi- 
ate the prostate. In approximately half 
the cases irradiated, radon was inserted 


*The forty cases treated by partial prostatectomy 
and by cystostomy were encountered early in the series 
before the writer felt that he had developed sufficient 
facility with the resectoscope to permit him to attack 
larger prostates with it. 
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through the intact perineum into the 
prostate and was followed at once by a 
course of high voltage x-ray therapy by a 
modification of Coutard’s method. In the 
other half of those irradiated the x-ray 
therapy was started six weeks after the 
operation and radon was implanted at its 
conclusion. The average dose of radon 
employed was 30 millicuries in gold im- 
plants with walls 0.3 mm. thick and con- 
taining 1 to 2 millicuries each. 

The object of allowing six weeks to elapse 
between operation and irradiation was to 
obviate the untoward reactions which 
followed simultaneous operation and im- 
plantation of radon in my early experience. 

Thus it was intended to treat all of this 
group of 102 patients by the same method, 
i.e., there was no deliberate selection of one 
patient for transurethral resection alone, 
another for operation plus radon, etc. 
However, thirty-five patients failed to 
return for irradiation, fourteen came back 
for radon but not for x-ray; nine returned 
for x-ray but not for radon; and forty-four 
had both. There is thus an opportunity, 
limited by the small size of each series, to 
compare operation alone with operation 
plus radon, plus x-ray, and plus both, 
without the factor of deliberate selection of 
the patient for a given type of treatment. 

The only pleasing features about the 
results were the low operative mortality 
(1.9 per cent) and the high percentage of 
patients relieved of obstruction. In only 
three patients (3.0 per cent) of those 
surviving operation was it found impossible 
to relieve the obstruction to urination by 
transurethral resection. All three were seen 
in 1930 and 1931. In two more, naturally 
not included in the series, resection was 
thought advisable but could not be done 
because the instrument could not be 
inserted. 

In one patient the obstruction recurred 
and was not relieved despite another 
resection. Cystostomy then had to be done. 
In another, obstruction recurred but the 
resectoscope could not be inserted, so that 
cystostomy was necessary. 


il 
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In five patients recurrent obstruction ne- A lower mortality is a powerful argument 
cessitated re-resection, which again yielded for any palliative operation. Colston has 


relief. The shortest interval between opera- reported 250 partial perineal prostatec- 
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tions in this group was four months; the 
longest thirty months. One of these pa- 
tients was operated upon first in 1931 and 
again in 1932 and 1934 for recurrent 
obstruction. 

The operation achieves the same results 
as partial prostatectomy or the enucleation 
of a coexisting benign hypertrophy with a 
shorter hospital stay and a lower risk. 
Prostatectomy involves an average stay of 
fourteen days before and thirty days after 
operation (Swan and Mintz); that for 
resection is much shorter; Thompson has 
been able to omit preoperative drainage 
entirely in 60 per cent; the total hospital 
stay from admission to discharge for out of 
town residents in my experience averaged 
seventeen days in 400 resections. 


group). E, survival after transurethral resection alone. 


tomies for cancer with an operative mortal- 
ity of 6.9 per cent which is probably far 
lower than that of partial suprapubic 
prostatectomy. One can probably antict- 
pate a mortality of less than 2 per cent from 
transurethral resection (below 1 per cent— 
Thompson, Caulk). 

Moreover, the end results do not appear 
to favor partial prostatectomy, since Col- 
ston found the average postoperative 
survival to be twenty-five and Bumpus 
thirty months after the perineal and supra- 
pubic operations, respectively. However, 
there are not yet enough data available to 
ascertain the average survival after resec- 
tion. Its lower mortality, shorter hospital- 
ization, and reduced discomfort doubtless 
leads to its application to much poorer 
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risks and may thus shorten the average 
postoperative survival. 


RESULTS 


As may be seen from Table 1, of the 
thirty-five patients treated by transure- 
thra! resection, the thirty-four who were 
followed had an average postoperative life 
of twenty months, including the ten (29.5 
per cent) still living after an average of 
33.09 months; all seven of those requiring 
reoperation were in this group. 

Among the ten survivors, six, or 60 per 
cent, were symptom-free from eighteen to 
sixty-ftve months. The remaining four have 
nocturia varying from three to eight times 
without symptoms of obstruction, from 
sixteen to seventy-three months after 
operation. 

The thirteen followed patients of the 
fourteen treated by resection and inter- 
stitial radon lived an average of 16.5 
months, including the four (30.8 per cent) 
still living an average of 34.7 months. Of 
the four survivors, one (25 per cent) has 
been well twenty-six months. Of the 
remaining three, one complains of fre- 
quency without obstruction at sixteen 
months, and two have nocturia three times 
with slight straining at thirty-nine and 
fifty-eight months. 

Of the nine receiving resection and x-ray 
therapy, the eight followed patients lived 
an average of 16.5 months, including the 
two survivors who are living thirty-one and 
thirty-four months. One has nocturia three 
times without obstruction at thirty-one 
months, and the other is moribund with 
pain but without retention at thirty-four 
months. 

In the forty-four receiving resection, 
radon and x-ray, there was an average 
survival among the forty-two followed of 
20.4 months, including the six (14.5 per 
cent) still living an average of 36.2 months. 
Of these, two (33 per cent) are well twenty- 
two and thirty-two months after operation. 
Of the remaining three, two have nocturia 
six to eight times; the other is troubled by 
straining. 
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Figure 1 shows the comparative effect of 
the various types of treatment upon the 
mortality of the patients in terms of the 
percentage dying during each successive 
year following treatment. The top line 
represents the expected deaths in the male 
population of the United States (Dublin 
and Lotka). The bottom line represents a 
group of eighteen untreated patients. It 
may be seen that mortality of the disease is 
reduced by treatment, and that the addi- 
tion of irradiation to transurethral resec- 
tion had no very significant influence upon 
mortality. It should be remembered that 
the curve makes no allowance for the 
reduced rate of recurrent obstruction which 
follows irradiation, nor for the additional 
comfort conferred upon those with pain. 
Thus if it is permissible to draw conclu- 
sions from such small groups of cases, one 
may say that urinary retention from 
prostatic carcinoma can be relieved in 
g7.1 per cent by transurethral resection; 
the duration of life thereafter is not mate- 
rially increased by postoperative irradia- 
tion with radon, with x-ray, or with both. 
The tendency for obstruction to recur is 
lessened by irradiation, but the highest 
percentage of symptom-free survivors fol- 
lows operation not supplemented by tirra- 
diation. It should be noted, however, that 
x-ray therapy has proved most effective in 
relieving temporarily the pain from peri- 
neural infiltration and from metastases to 
bone, and is therefore more than justified. 
The tendency of irradiation to cause 
shrinkage of the prostate when used alone 
deserves mention, but will not be discussed. 
It has been alleged that transurethral 
resection is unsurgical in that it cuts 
through cancer without attempting to cure, 
and that the cut cancerous surface will not 
heal. These statements are doubtless true; 
this is of small moment when one considers 
the gain in comfort without dependence 
upon apparatus which is thus secured at a 
relatively small cost in terms of risk and 
expense. 
It is also stated that transurethral resec- 
tion causes metastases by traumatizing 
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cancerous tissue. This is probably untrue. 
Bumpus observed an average postoperative 
survival of twenty-four months follow- 
ing cystostomy, while the average post- 
operative survival for this series is 19.45 
months, including those still living. This 
must be modified by the fact that the 
survival after the onset of symptoms in 
Bumpus'’ series was fifty-seven months; in 
this group it was 56.57 months. In other 
words, Bumpus’ series of 117 cases was 
composed of private patients who sought 
treatment earlier and were treated by a 
method which did not traumatize the 
cancer itself; their disease ran its course in 
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26 per cent of two to five-year cures, but 
correction of these figures for incidence and 
operability changes the figure to 2 per cent 
of all prostatic cancers. The rate of five- 
year survival by transurethral resection is 
yet to be established; the fact that 24.8 per 
cent of the followed cases in the writer’s 
series are living an average of thirty-four 
months suggests that the results will 
compare favorably with those of the 
methods mentioned above. 


SUMMARY AND CONCLUSIONS 


1. A series of 102 cases is presented in 
which carcinoma of the prostate was 


TABLE I 
RESULTS OF TRANSURETHRAL RESECTION 
| | | 
| 
| Number of Average Survival | Average Survival | Average 
| Survival 
Cases (Dead) (Living) 
Bone Me- Oper- (All) 
Treatment ative |—— —j- — — 
on Ad- | Deaths |_| | 
mission Length Length | Length 
Fol- | Per Per 
| Total | No. Gent of Life | No. of Life | of Life 
| | (Months) (Months) | (Months) 
134 6 2 24 170.5) 13.5 10 |29.5| 33.09 | 20.23 
Resection, vation. 14 |13 7 9g (69.2 7.98 4 |30.8] 34.74 16. 53 
Resection, x-ray...... 9/8 2 6 |75.0| 11.29 2 |25.0| 32.5 16.59 
Resection, radon and 
| 44 |42 5 36 185.5) 18.3 6 \14.4| 36.2 20.48 
07 (059%) 20 (19.6%) 2 (1.9%) 73 13.5 22 |24.8} 34.18 19.45 
| | 


Percentages, except of operative mortality, are based on cases followed. 


fifty-seven months after the onset of 
symptoms. This series is composed of 102 
charity patients who received treatment 
later by a method which did traumatize 
the cancer; their disease ran its course in 
56.5 months after the onset of symptoms. 
Therefore one may assume that transure- 
thral resection of the cancerous prostate 
does not provoke early and widespread 
metastases. 

Even if it did, it is not clear that this 
would contraindicate its use; radical peri- 
neal prostatectomy yields but 1.7 per cent 
of five-year cures when the results are 
corrected for the percentage of operability; 
enucleation of concealed cancer yields 


treated by transurethral resection, supple- 
mented by irradiation with radon in four- 
teen instances, with x-ray therapy in nine, 
and with both in forty-four cases. 

2. There were two operative deaths 
(1.9 per cent). 

3. Obstruction to urination was re- 
lieved in ninety-nine (g7 per cent). 

4. Recurrent obstruction required re- 
operation in seven (6.8 per cent), all in the 
group treated by resection alone. 

5. The average duration of life was 56.5 
months after the onset of symptoms, and 
19.45 months after treatment, including 
twenty-one patients (24.8 per cent) still 
living after an average of 34.18 months. 
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6. Of the twenty-one survivors, nine 
(9.2 per cent of those followed) are symp- 
tom-lree after 29.6 months; twelve (12.3 
per cent of those followed) have moderate 
frequency of urination after 37.6 months; 
three of these have evidence of recurrent 
obstruction not severe enough to require 
treatment. That is, 21.5 per cent are living 
and at least tolerably comfortable three 
years after operation. 

7. The longest symptom-free survival 
is sixty-ftve months; the longest survival 
with symptoms is seventy-three months 
(both after resection without irradiation). 

8. The vast majority of those who died 
did not suffer from recurrent obstruction. 

g. Transurethral resection affords a 
safe method of relieving the obstruction to 
urination from carcinoma of the prostate. 
It offers no prospect of cure, but is a more 
comfortable substitute for catheterization 
or cystostomy, and a safer substitute for 
partial prostatectomy. 

10. Irradiation with interstitial radon 
and x-ray does little but reduce the ten- 
dency to recurrent obstruction. It does not 
increase longevity, but x-ray therapy will 
usually relieve temporarily the pain from 
metastasis or perineural infiltration. 

11. Radical perineal prostatectomy ac- 
tually offers a prospect of cure but has thus 
far been rendered ineffective by its low rate 
of applicability. 
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SPONDYLARTHRITIS DUE TO POSTURE AND ITS 
TREATMENT 


A. Lux, M.D. 


NEW YORK CITY 


HE belief is widespread that, due 

to the position of the human body, 

the vertebrae as the carriers of weight 
are readily subjected to arthritic changes. 
Since we know, however, that the verte- 
brae of chickens occasionally also show 
osteoarthritic involvement, we can dis- 
regard all theories that attribute spondyl- 
arthritis to the erect posture of human 
beings. According to some authorities the 
frequency of spondylarthritis is due to 
repeated shocks sustained through mod- 
ern transportation. 

The condition is generally regarded as a 
form of rheumatoid arthritis, mostly of 
infectious origin, associated with fibrositis 
of the muscles of the back. These assump- 
tions are responsible for various thera- 
peutic procedures for so-called back pain, 
lumbago, etc. 

A careful check-up showed that spondyl- 
arthritis is not a disease of the working 
class, but apparently runs in certain 
families. We have x-rayed a great number 
of children whose parents suffered from 
this condition, and found that the majority 
showed an hereditary malformation of the 
epiphyseal ring of the vertebrae. As a 
result of these changes, uneven ossification 
of the epiphyseal ring occurs, causing 
unequal distribution of weight upon the 
vertebrae and, ultimately, the condition 
known as kyphosis or scoliosis of the 
vertebral column. 

In view of these facts, corroborated by 
Scheurman and Kienbock, it is erroneous 
to assume that kyphosis of juveniles is 
caused by incorrect posture at school. It is 
organic insufficiency which causes a dis- 
crepancy between the load and carrying 
capacity of the vertebrae and which finally 
results in what we call juvenile kyphosis 
and scoliosis. 

It is known that between the vertebral 
bodies there are discs composed of elastic 


fibers and that such intervertebral discs 
are Instrumental in transmitting and bal- 
ancing the pressure of weight from one 
vertebral body to the other. The fact 
has been established that these discs, due 
to deformity resulting from a fracture 
of the vertebrae for instance, resume 
their original form upon elimination of 
pressure. 

It may be of interest to note that the 
intervertebral discs of the cervical spine 
have a capacity of sustaining 155 pounds 
of weight; those of the dorsal, 215; and 
those of the lumbar, 410 pounds. It has 
further been established that the height of 
an average person is 16 mm. less in the 
evening as compared with the morning— 
this fact being determined by compression 
of the intervertebral discs. 

It is evident, therefore, that as long as 
the intervertebral discs preserve their 
elastic properties, no definite changes in 
the bony structure will occur on the side 
of greater pressure, as occurs in kyphosis 
and scoliosis. However, as soon as the 
elasticity is diminished, induration of the 
disc edges set in, with a tendency toward 
proliferation in the defective areas of the 
vertebral bone. Such changes, in conjunc- 
tion with abnormal distribution of weight 
due to posture, cause a widening of the 
joint capsules, and hence a loosening of 
the intervertebral articulations. The proc- 
ess of repair soon begins in such loosely 
connected joints, and a small bony pro- 
liferation is first observed at the contiguous 
edges of the vertebrae. The proliferation 
of bone as observed in osteoarthritis Is 
consequently nothing but a process of repara- 
tion, with the ultimate tightening of intra- 
articular connections through bony bridges. 
The early recognition of initial changes 
therefore is of utmost importance; and the 
detection of minor nodules revealed by 
x-ray examination should be carefully 
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considered even in the absence of sub- 
jective complaints. 

In view of the foregoing facts, we defi- 
nitely disregard the concept of toxic 
infectious origin of spondylarthritis, except 
in cases of polyarthritis and those of tuber- 
culous or typhoid origin. 

As the process of progressive destruction 
is generally unaccompanied by either pain 
or discomfort, even in the late stages in the 
presence of x-ray evidence of bony bridges, 
the patient remains skeptical as far as his 
relation to the disease is concerned. 

Early diagnosis is of utmost importance, 
and we therefore believe that all cases of 
scoliosis In young persons should be sub- 
jected to x-ray examination. In the ma- 
jority of these cases no definite changes of 
bone will be noted. It should be borne in 
mind that proliferation of the edge of 
the intervertebral disc and the change in the 
width of the intervertebral spaces are the 
first signs of the onset of spondylarthritis. 
Over a long period we have made 1,652 
x-ray examinations of spines in adolescents 
in which we were suspicious of such 
changes. Over 865 of this number were 
advised to report every year; the others 
did not show any appreciable x-ray find- 
ings. However, due to the fact that x-ray 
pictures could only be taken in two dimen- 
sions (anteroposterior and lateral), there 
still remains the possibility that some 
change might have been present. Only 
stereoscopic x-ray pictures could definitely 
exclude such possibilities. 


TREATMENT 


During the early stages of this affection, 
attention is chiefly directed toward the 
correction of posture through exercise, 
mainly creeping, and the strengthening of 
the soft connective tissue of the vertebrae. 
Realizing that arthritic changes in the form 
of ultimate bridging is but a process of 
repair based upon modification of loosened 
articulations, we have successfully em- 
ployed injections of autogenous blood, 
administered in the joint capsules in a 
fan-like fashion, the organization of the 
blood content resulting in the tightening 
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of the capsules. Local hyperemia and vita- 
min administration are likewise essential. 


Caser. A girl 12 years of age complained of 
a tired feeling in her back, associated with a 
sensation of cold. Objective findings were 
slight scoliosis of the upper dorsal vertebrae 
with marked tenderness upon pressure and 
atrophy of the muscles of the back. X-ray 
examination showed scoliosis of the second 
to the eighth dorsal .vertebrae, with convexity 
to the right, but no evidence of bony changes. 
The intervertebral spaces between the third, 
fourth, fifth and sixth dorsal vertebrae were 
definitely diminished. Stimulation of the mus- 
cles and active exercise were advised. The 
patient was under observation for five years, 
and had no complaint during this time. 

Case 11. A young woman, 18 years of age, 
with amenorrhea, was subject to frequent 
colds, usually culminating in very definite pain 
around the chest and back. No muscle atrophy 
was present, but there was very definite 
scoliosis of the dorsal vertebrae, with limitation 
of motility of the entire dorsal spine. X-ray 
examination showed the fifth, sixth, seventh, 
eighth and ninth dorsal vertebrae markedly 
changed in bony structure, with slight lipping. 
Corrective exercises and routine treatment 
alleviated the pain and discomfort. In all 
probability, however, bony bridging will take 
place within a few years, the changes having 
been too far advanced for preventive measures. 

Case 11. Male patient seventeen years of 
age complained of being easily worn out and 
tired. Muscles of the back showed definite 
atrophy and slight scoliosis of dorsal spine. 
X-ray examination showed kyphoscoliosis of 
the dorsal vertebrae. There was a definite 
narrowing of the intervertebral spaces of the 
entire dorsal and lumbar area. In this case the 
intervertebral disks had lost their elasticity. 
Three years later, after corrective exercises and 
support, x-ray examination revealed definite 
improvement. 


The following three cases typify the late 
stages of spondylarthritis: 


Case iv. A male patient, 63 years of age, a 
porter, generally carried loads of 200 to 250 
pounds on his shoulder, with no complaint of 
pain. This patient slipped and fell on his 
buttocks. The fall was followed by pain in the 
left sciatic nerve. The lumbar spine was stiff 
and painful on pressure. X-ray examination 
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revealed spondylarthritis and definite changes 
in the structure and shape of the bone. The 
third lumbar vertebra appeared completely 
compressed and bony bridging was evident 
throughout the lumbar vertebrae. 

CasE v. A male patient of 60 years, a 
broker, complained of spastic pain in both 
legs for two years. He had no recollection of 
having had any accident or previous pain. 
Complete stiffness of the dorsal spinal and 
lumbar vertebrae was present. X-ray examina- 
tion showed definite changes in the shape and 
structure of the tenth, eleventh and twelfth 
dorsal vertebrae, and a wedge-shaped deform- 
ity of the twelfth vertebrae. The lumbar 
vertebrae showed spondylarthritis with bony 
bridging. 

Case vi. A man 60 years of age, who was 
occupied in the unloading of trucks, had no 
previous history of any diseases. Two months 
previous to examination the patient started to 
complain of pain in the back, which developed 
shortly after a sore throat. There was definite 
immobilization of the dorsal vertebrae, and 
pain on pressure over this area. X-ray examina- 
tion showed fusion of the vertebral bodies, 
the vertebral arches missing, and the vertebral 
canal open. A diagnosis of spina bifida occulta 
was made. 


These and many similar cases show a 
wide discrepancy between objective and 
clinical findings. Although patients denied 
the occurrence of pain, it may be assumed 
with impunity that, within these long 
periods, some rheumatoid pain was present 
at one time or another. It may be of inter- 
est to add that precordial and abdominal 
pain may be caused by irritation of the 
roots of their respective segments, which 
may be traced back to arthritic changes in 
the vertebrae. This type of case deserves 
special interest, in view of the fact that 
various manipulations of the spinal column 
have cleared up symptoms which did not 
yield to medical treatment. 


Case vit. A male patient, 40 years of age, 
complained for six years of precordial pain 
associated with palpitation. Electrocardio- 
graphic findings of the heart were negative. 
The patient fell while skating and injured his 
back. X-ray examination of the spinal column 
revealed no injury, but showed bony bridging 
of most of upper dorsal vertebrae. The changes 


Lux—Spondylarthritis 


JUNE, 1940 


between the fifth and sixth dorsal vertebrae 
were especially marked and showed evidence of 
osteoporosis and almost complete lack of the 
intervertebral space. Orthopedic support and 
local treatment have almost completely cleared 
up the cardiac symptoms. 

Case vi. A man, 51 years of age, com- 
plained of pain in the abdomen, especially in 
the evening. X-rays of the intestines showed no 
changes. The patient was put on various diets, 
without result. Pain persisted for seven years 
and gradually became worse. After an auto- 
mobile accident, the patient had contusions of 
the back. At this time he complained of severe 
pain radiating from the lumbar region into both 
legs. It is interesting to note that the ab- 
dominal pains almost entirely ceased after the 
automobile accident. 

Examination revealed complete stiffness of 
the spine beginning about the sixth dorsal 
vertebra. X-rays showed spondylarthritis of 
the dorsal spine beginning at the seventh 
vertebra, and similar changes between the 
first, second, third and fourth lumbar verte- 
brae. There was marked lipping of the seventh, 
eighth, ninth and tenth dorsal vertebrae. 
The x-rays further revealed ptosis of the 
stomach, which had apparently developed 
secondarily. Orthopedic support and _ local 
treatment have alleviated pain. The patient 
was observed over a period of three years. 

Case 1x. A woman, 30 years of age, com- 
plained of general weakness for years. Posture 
had been poor since childhood. For six months 
the patient had complained of paresthesia 
in both hands, associated with numbness of the 
fingers. Elevation of the arms relieved the 
paresthesia. Marked scoliosis of the upper 
dorsal spine was associated with pain on pres- 
sure over this area. X-ray examination re- 
vealed slight bony lipping of the third, fourth, 
sixth and seventh vertebrae and distinct 
scoliosis of the upper dorsal spine. Local 
treatment of the cervical plexus alleviated 
patient’s complaint. 


Bony proliferation causes a venous 
hyperemia in the intervertebral venous 
plexus, resulting in chronic irritation of 
the root of the nerves in the affected area. 
This condition produces a point of minor 
resistance and, therefore, any focal infec- 
tion may bring about acute inflammation. 

It has been our experience that even the 
gravest forms of spondylarthritis may per- 
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sist for decades, without any symptoms. 
Major symptoms invariably develop in 
consequence of foci or trauma, and present 
a diflicult problem. The symptoms in such 
cases range from local back pain to referred 
pain along such nerves whose roots might 
be affected. Consequently various regions 
such as extremities, abdomen, precardium, 
etc., may be the site of complaint. 

The method of therapeutic procedure is 
twofold: 

1. Mechanical. Elimination of pressure 
to the highest possible degree, through the 
application of a belt, and orthopedic exer- 
cises as well as stimulation of atrophied 
muscles, to strengthen interarticular con- 
nections. 

2. Chemical. Administration of drugs 
known as anti-arthritic remedies, which 
alleviate pain. 

As pain in such cases is invariably due to 
inflammatory processes in the nerve root, 
it is natural to apply the method of nerve- 
blocking by injecting the affected areas 
with large quantities (14 per cent) of 
procaine solution. In some cases x-ray 
irradiation has been successfully employed. 
We have been obtaining more than satis- 
factory results by infiltrating such areas 
with animal serum as a foreign protein. 
For the past year and a half we have also 
been resorting to the administration (local 
infiltration) of a preparation consisting of 
organic sulfur, iodine, and a local anes- 
thetic. Although this preparation has been 
used for a relatively short period of time, it 
appears to be of value, and may be admin- 
istered as an adequate substitute for 
procaine. 

We are of the opinion that major symp- 
toms of spondylarthritis are most satis- 
factorily treated by the infiltration method. 
Cases of simple spondylarthritis, on the 
other hand, are amenable to bee venom 
therapy. Local hyperemia in the form of 
baking, diathermy, and short wave have 
been found useful adjuvants. 


SUMMARY 


It has been shown that hereditary mal- 
formation of the epiphyseal ring of the 
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vertebrae is the determining factor in 
pathologic juvenile posture. The most 
frequent form of spondylarthritis develops 
as a reaction to such postural changes. 

The function of the intervertebral disc 
is described. It is pointed out that as soon 
as the elastic properties of these discs are 
diminished, a narrowing of the interver- 
tebral spaces sets in, as the first step toward 
the development of spondylarthritis. As 
shown in the case histories, no complaints 
are usually present at such an early stage. 
It is, nevertheless, important to administer 
treatment, in order to prevent loosening of 
the soft connective tissues. As soon as the 
capsules of such articulations become 
loosened, the vertebral column loses its 
firmness and a proliferation of bone on the 
edge of the vertebrae occurs, with the 
tendency to form bony bridges and to 
produce tight interarticular connections. 

Arthritis, and especially spondylarthritis, 
if not of infectious origin, is therefore re- 
garded as a form of reparation, with a 
tendency to tighten interarticular connec- 
tions wherever the joint capsules become 
loosened. 

Therapeutic measures based on such 
etiology of spondylarthritis are described. 
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CONGENITAL ARTERIOVENOUS ANEURYSM OF RIGHT 
UPPER EXTREMITY* 
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NEW YORK CITY 


RTERIOVENOUS aneurysm Is not a 
A surgical curiosity, having been first 
accurately described by William 
Hunter in 1757 (Reid'). These cases of 
congenital arteriovenous anastomoses are 
so very rare that it is important to report 
all such cases. 


CASE REPORT 


The patient, a 28 year old Negro man, was 
admitted to the Surgical Service of Harlem 
Hospital on November 6, 1935, complaining of 
a progressive enlargement of the right hand and 
arm, which he had noticed for fifteen years. 
At the age of four he had received a laceration 
of the volar surface of the right wrist, for which 
no medical attention was required. Nine years 
later he first noted a slight enlargement of the 
right upper extremity, which he thinks began 
shortly after he cut his right little finger. Since 
that time the extremity had steadily increased 
in size, so that the right arm was about twice 
as large as the left when dependent, but 
shrank to nearly normal size when raised 
above the head. The veins of the right hand 
and arm had grown very large and tortuous. 
The arm was much warmer than the left and 
the right hand perspired profusely. Two years 
before admission the patient suffered a lacer- 
ation of the distal phalanx of the right fourth 
finger, since which time this finger had been 
painful and tender to pressure, and the soft 
parts of the distal phalanx had atrophied. 
Since this injury the patient had been unable 
to make a tight fist with his right hand. During 
the year before hospitalization he complained 
of an aching pain in the midportion of the right 
arm, most noticeable while lying down. The 
patient’s general health had been excellent; 


he had never suffered any severe constitutional 
disease, nor had he complained of dyspnea, 
orthopnea, persistent cough, chest pain or 
edema of the lower extremities. 

Physical examination disclosed a well de- 
veloped young man appearing in good health. In 
the suprasternal notch arterial pulsations were 
visible. The lungs were normal. The heart was 
not enlarged to percussion; the maximum apex 
impulse was in the fifth left intercostal space 
1 cm. within the midclavicular line. Heart 
sounds were of good quality, forceful, with 
regular sinus rhythm, rate 84; no murmurs 
were audible. The abdomen and reflexes were 
normal. 

There were no abnormalities of the extrem- 
ities except the right arm. This was longer 
than the left by 4 cm. The circumference of the 
forearm was greater than that of the upper. 
The entire hand, forearm and medial portion 
of the arm showed a large number of tremen- 
dously dilated, tortuous, easily compressible 
veins, which filled to tenseness when the arm 
was lowered and almost completely emptied 
when the arm was raised above the head. 
There were three small hemispherical sub- 
cutaneous, easily compressible masses on the 
dorsum of the arm and the right chest wall. 
(Figs. 1 and 2.) There was a 3 cm. hairline 
scar on the volar surface of the right forearm 
2 cm. above the wrist joint. The skin on the 
palmar surface of the hand was wrinkled 
longitudinally. There was atrophy of the soft 
tissues of the distal phalanges of the 4th and 
5th fingers. There was a pronounced thrill over 
the dilated vessels on the volar surface of the 
forearm, most marked on the radial side 5 cm. 
above the wrist. A loud to-and-fro murmur was 
audible at this point, and a single murmur in 
the upper part of the forearm. Both the thrill 


* From the Surgical Service, Harlem Hospital. 
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and the murmurs disappeared with slight pres- 
sure at the point of maximal thrill. 

Blood pressure in the right arm was 140/90, 


Fic. 1. Note large number of engorged, tor- 
tuous superficial vessels in right forearm 
and arm and increase in length of right arm. 


in the left 140/100. Oscillometric readings were 
as follows: 


Wrist | Upper | Arm 
| 
| 
| —|——— 
20 plus | 20 plus | 20 plus 


Laboratory examinations showed the follow- 
ing data: Hemoglobin go per cent; R.B.C. 
4,500,000; W.B.C. 7,200; polynuclears 72 per 
cent; lymphocytes 25 per cent; mononuclears 
3 per cent; urine examination was normal; 
blood Kahn was strongly positive. X-ray of the 
chest showed slight enlargement of the heart 
to the left. Electrocardiogram revealed no 
evidence of myocardial damage. X-rays of the 
arms and hands showed the left to be normal. 
The bones of the right arm and hand were 
larger than normal; they showed abnormally 
large foramina for the nutrient vessels; there 
was rarefaction of the bones of the hand and 
arm, with irregular atrophy of all the small 
bones about the joints. The right fifth meta- 
carpal was smaller than the first. In the bones 
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of the hand there were many 
interpreted by the roentgenologist as due to 
“pressure from varices.” X-rays of the hand 
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vacuoles, 


Fic. 2. Note emptying of large superficial 
blood vessels of right forearm when arm 
is elevated. 


and forearm following injection of the super- 
ficial veins of the hand and of the brachial 
artery just below the elbow with various 
radiopaque media showed a large number of 
greatly dilated and tortuous vessels. No 
definite arteriovenous communication could be 
demonstrated. Venous pressure in the right 
midforearm was 280 mm. of water, in the left 
antecubital fossa 150 mm. Carbon dioxide 
combining power of blood obtained from the 
right brachial artery was 37.26 volumes per cent, 
and of blood from the left cephalic vein 65.02 
volumes per cent. 

The patient was operated on December 27, 
1935, the preoperative diagnosis being arterio- 
venous aneurysm of the right radial artery. 
The brachial artery was exposed at the elbow 
and temporarily ligated with rubber bands. 
A 10 cm. linear incision over the radial artery 
just above the wrist exposed many large 
superficial vessels, which were dissected and 
ligated. There were numerous adhesions be- 
tween the tendon sheaths of the flexors and the 
subcutaneous tissue. A large, thin-walled, 
pulsating vessel was found at the site of the 
radial artery; this vessel was followed upwards 
for 10 cm., becoming larger and more tortuous 
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proximally, but no abnormal anastomoses were 
found. It was ligated and a portion excised for 
section. Incision over the lower part of the 


Wright, Logan—Aneurysm JUNE, 1940 


had not increased since operation. He felt an 


annoying buzzing sensation throughout the 


forearm. He complained of dyspnea after 


Fic. 3. X-ray of hands, showing overgrowth of bones of right hand, mottling 
and atrophy of distal phalanges. 


ulnar artery revealed similar thin-walled, 
dilated and tortuous vessels. Microscopic sec- 
tion of the excised vessel showed the structure 
of a normal] artery, but all Jayers of the wall 
were thinned. The postoperative course of the 
patient was entirely uneventful. Healing was 
by primary intention. Two days after operation 
no bruit was audible nor thrill palpable. The 
arm when dependent was much smaller than 
before operation; the swelling of the vessels 
was about half as much as formerly. The 
patient stated that the arm did not feel so 
heavy as before the operation. He was dis- 
charged two weeks after operation markedly 
improved. 

The patient was readmitted to the hospital 
on November 15, 1936. At this time he stated 
that he had done well until four weeks before, 
all of his symptoms being much improved by 
the operation. In the previous month, however, 
he had suffered increasingly severe pain in the 
tip of the right fourth finger, associated with 
steadily increasing swelling of the finger. Two 
weeks prior to admission the nail of the finger 
had sloughed off. The pain had been so ago- 
nizing for two weeks that the patient asked to 
have the finger amputated if the pain could 
not be quickly controlled. The size of the arm 


moderate exertion, not severe, but steadily 
progressive in the preceding six months. 

Physical examination revealed the following 
salient points: The heart was enlarged to 1 cm. 
outside the midclavicular line, the apex impulse 
being felt in the 6th intercostal space; there 
was a soft systolic murmur at the apex. The 
pulse was go, the blood pressure in both arms 
130/90. The right hand was one and a half 
times as large as the left, the skin dry and 
wrinkled, and there was a foul ulceration in- 
volving the distal phalanx of the fourth finger. 
There was a well-healed scar over the right 
radial artery, and no pulsation, thrill or mur- 
mur was detected over its course. Over the 
ulnar side of the forearm, however, extending 
up to the elbow, there was a pronounced thrill 
with a loud to-and-fro murmur. There were, as 
on the first admission, numerous dilated and 
tortuous veins throughout the forearm, arm, 
and upper half of the right chest. Several 
small, soft, hemispherical, subcutaneous and 
freely movable non-tender masses were present 
in the arm and right chest wall. 

Laboratory data showed: urine normal. 
Hemoglobin 70 per cent; R.B.C. 3,660,000; 
W.B.C. 7,600; polynuclears 67 per cent; 
lymphocytes 25 per cent; mononuclears 8 per 
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cent. Blood Kahn was 3 plus. Blood chemistry 
was: creatinine I.1; urea nitrogen 14.7; sugar 
78. X-ray of the chest showed the heart to be 
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the forearm, thus probably placing some 
abnormal arteriovenous communication in this 


area. 


Fic. 4. Section from artery in right arm, showing degenerative changes 
in media. 


enlarged to the left and downward, with the 
lungs clear. X-ray of the right hand showed 
“atrophy of the bones, with narrowing of the 
joint spaces and numerous erosions throughout, 
due to arteriovenous aneurysm.” (Very similar 
to x-ray on first admission.) In an attempt to 
localize any abnormal arteriovenous connec- 
tions in the arm, specimens of blood were taken 
from the veins of four segments of the extremity, 
following the technique described by Veal and 
McCord? of the Mayo Clinic. These values 


were obtained: 


| 
| | 
_ Upper 


| Dorsum Lower ies | 
of Hand | Half of | “yeti Half of 
| 


| | Lower 
Forearm 
14 of 


| Arm 


14 of 


CO, vols. per 
27-08 | | | 26.29 
vols. per cent] 31.38 30.42 | 21.41 28.63 


These results appear to show the presence of 
blood nearly arterial in character in the veins of 


Operation was performed on December 30, 
1936. Having dissected the radial side of the 
forearm at the first sitting a year previously 
without finding any evidence of direct arterio- 
venous communications, we believed that a 
second operation over the ulnar vessels would 
be similarly disappointing both as to finding 
pathology and affording relief to the patient. 
We felt, too, that a sharp reduction in the 
supply of arterial blood to the limb would 
bring about marked subjective relief and would 
postpone the day when amputation of the 
arm (which appeared eventually inevitable) 
would have to be done. Under ether anesthesia 
the antecubital space was dissected. The sub- 
cutaneous tissues were filled with a large 
number of enormously dilated, tortuous and 
thin-walled veins, the vena mediana cubiti and 
the basilic vein being the largest, the former 
measuring 2 cm. and the latter 1.5 cm. in 
diameter; no arterial pulsation was noted in 
these veins. The brachial artery was isolated 
for a distance of 5 cm.; it appeared somewhat 
thinner-walled and more friable than normal. 
No direct arteriovenous communications were 
encountered. The brachial artery and the vena 
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mediana cubiti were ligated and a 5 cm. 
segment of each was resected. In addition, one 
of the spongy soft tissue masses described 
above was removed from the subcutaneous 
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amputation of the arm would be necessary ag 
a life-saving measure. This procedure was 
urged on the patient, but at this time he 
refused such radical treatment. 


Fic. 5. Roentgenogram after injection of right radial artery with 50 per cent 
sodium iodide, showing marked increase in vascularity of right forearm and 


hand. 


tissue over the belly of the triceps muscle, as 
well as two small sections of the muscle for 
microscopic examination. The incisions were 
closed without drainage. Healing was prompt. 

At no time after operation was any pulsation 
felt in the arm below the elbow. There was 
immediate and marked subjective relief, in that 
the patient had much less pain in the hand and 
arm, and no longer was troubled by the 
constant buzzing sensation which had _ pre- 
viously been so annoying. On the fifth post- 
operative day the patient complained of severe 
steady pain at the tip of the fourth finger, which 
showed a slight spread of the soft dark slough 
present on admission. This pain was controlled 
with small doses of codeine for several days, 
but two weeks after operation was so intense 
that he asked to have the finger amputated. 
At this time there was a further slow spread of 
gangrene down the fourth finger, as well as 
small gangrenous spots on the tips of the 
second and fifth fingers. Amputation of the 
fingers or hand was not done because it was 
felt that in the presence of the impaired 
circulatory status of the limb healing would 
not take place. On discharge of the patient one 
month after operation, there had been no 
further spread of gangrene, and the pain in the 
hand had completely subsided, so that he felt 
somewhat improved by operation. We knew, 
however, that the pathology had not been 
eradicated, and believed that eventually high 


Microscopic examination of the specimens 
removed at the second operation showed (1) 
a normal brachial artery; (2) an increase in the 
smooth muscle fibers in the walls of the vena 
mediana cubiti; (3) normal striated muscle; 
and (4) the soft tissue mass, designated an 
arteriovenous angioma. The sections showed 
tissue composed almost entirely of blood 
vessels most of whose walls were only one cell 
thick; a few small vessels with the structure of 
small arteries and veins were seen. No cells 
were seen which appeared definitely neoplastic 
in character. 

Following the last discharge from Harlem 
Hospital, this man suffered increasingly severe 
pain in the right hand and forearm, and there 
was a slow spread of gangrene up the hand. 
In February of 1937 the arm was amputated 
in an Elizabeth, New Jersey hospital, the 
amputation being done at the mid-shaft of the 
humerus. (Unfortunately no pathologic study 
of the amputated extremity was made.) Relief 
of all symptoms followed immediately and has 
continued to the present time. He states that 
he feels better than at any time in the past 
four years. All cardiac symptoms have com- 
pletely disappeared. The amputated stump Is 
completely healed and the patient wears an 
artificial limb. There are still a few slightly 
dilated superficial veins in the arm and shoulder, 
but there is no. abnormal arterial pulsation, 
and no other apparent difference between the 
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upper |ialves of the arms. Whether or not the 
process has been permanently arrested I cannot 
say at this time; certainly the man is clinically 
well, eighteen months after amputation. 


COMMENT 


This case is interesting from several 
standpoints, first as to diagnosis. The mass 
removed from the arm showed angiom- 
atous tissue, making it appear likely 
that the whole pathology was hemangioma 
of a cavernous type. On the other hand 
this patient’s whole extremity was larger 
than the left arm; there was increased 
bone length and size in the forearm and 
hand. In addition, specimens of blood 
drawn from veins of the arm more closely 
approximated normal arterial than normal 
venous blood in their gas-carrying capac- 
ity; this fact would suggest multiple 
abnormal arteriovenous communications; 
no such communications, however, were 
found at either operation. Moreover, the 
abnormal arterial pulsations and_ bruits 
suggest the likelihood of arterial origin of 
the process. Mont Reid* makes this state- 
ment: “‘It seems certain that the impaired 
circulation in a case of subcutaneous 
cavernous hemangioma is due to the 
venous angioma and that, as a result of 
poor nourishment, the limb fails to develop 
normally. In this case the capillary bed is 
probably normal but the large angioma 
on the venous side of it definitely embar- 
rasses circulation. This is in quite striking 
contrast to the over-development that may 
result from cirsoid aneurysms; in cirsoid 
aneurysms there is an overabundance of 
arterial blood without any obstruction to 
venous return.” 

Hemangiomata of various parts of the 
body are not rare, being repeatedly de- 
scribed as occurring in the skull, the liver 
and skeletal muscle. Jenkins and Delaney 
collected a series of 254 cases of hemangio- 
mata of skeletal muscle. All of these, how- 
ever, were directly traceable to a definite 
origin in some particular vein or small 
group of veins. Most of them were defi- 
nitely encapsulated tumor masses. 
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This case, in contradistinction to those 
described by Delaney, is one presenting a 
diffuse process involving a whole extremity, 
and no origin in any one vein, or artery 
either for that matter, could be found. So 
diffuse a disorder, if indeed it be an 
hemangioma, is very rare. Definite proof 
of the type of lesion is missing because of 
the failure to dissect and study the ampu- 
tated arm. 

The senior author has performed twelve 
operations in which the subclavian artery 
and vein were anastomosed for the relief 
of aortic aneurysm. This is a modification 
of Babcock’s operation, in which he made 
an arteriovenous fistula between the com- 
mon carotid artery and the internal 
jugular vein. The patients that survived 
this procedure eventually died of heart 
failure due to the strain thrown on the 
heart by the fistula. The clinical picture, 
however, so completely fits the criteria for 
diagnosis of arteriovenous aneurysm of 
congenital origin, that we are justified in 
considering this case one of congenital 
arteriovenous aneurysm. Seeger,*® in an 
exhaustive treatise on the subject of con- 
genital arteriovenous anastomoses, de- 
scribes just those findings presented above 
as diagnostic of congenital arteriovenous 
aneurysm, namely, hypertrophy of soft 
tissues and bones, increased oxygen con- 
tent of venous blood, increased tempera- 
ture of the skin of the extremity, and 
venous dilatation. 


CONCLUSION 


The presence of an arteriovenous fistula 
demands complete extirpation of the fistula 
or fistulae, for cure. In some instances It is 
possible locally to remove the lesion and 
save a limb. If the pathologic process is too 
extensive, then amputation is indicated if 
the patient’s life is to be saved. 
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HILE numerous studies and case 

reports of volvulus of the cecum 

and cecocolon have been published, 
the writers have seen no case report with 
roentgenographic and roentgenoscopic find- 
ings such as are found in the case herewith 
reported. Indeed, very few of the case 
reports are accompanied by illustrations 
of the Roentgen findings. Most writers 
concede that volvulus of the cecocolon is 
dependent on failure of the primitive 
mesentery of the cecum to become adherent 
to the posterior peritoneum. This leads to 
a mobile cecum, the degree of mobility 
being proportionate to the length of the 
mesentery. In extreme cases, the ascend- 
ing mesocolon may be continuous with the 
mesentery of the small intestine, resulting 
in the condition known as mesenterium 
commune. The embryologic defects leading 
to mobile cecum have been fully discussed 
by many writers." 

Once present, a mobile cecum is a 
potential source of volvulus, dependent 
upon such factors as indiscretion of diet, 
distention of the cecocolon by gas, excessive 
exercise, drastic catharsis, and_ similar 
mechanical disturbances. 

Volvulus occurs mainly through a verti- 
cal axis with rotation in a clockwise direc- 
tion. The resulting symptomatology and 
pathology depend upon the degree of 
torsion. If the torsion is less than 180 
degrees, the obstruction may be incom- 
plete and the circulation to the cecocolon 
may not be interfered with excessively. If 
the torsion is over 180 degrees, the obstruc- 
tion may be complete and gangrene may 
result. 

Some writers divide their cases into 
acute and chronic, the latter being more 
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common and generally giving obscure 
symptoms of intermittent obstruction. The 
acute cases occur much less frequently 
(1.15 per cent of all cases of acute intestinal 
obstruction in Massachusetts General Hos- 
pital from 1873 to the present‘). 

The diagnosis of the acute cases is seldom 
made preoperatively, contributing to a 
high mortality due to the delayed treat- 
ment. Occasionally the diagnosis is made 
more difficult by complicating factors such 
as pregnancy.® In the chronic cases, a 
history of recurrent acute attacks of pain 
and vomiting, relieved without operation, 
may suggest the diagnosis. There are cases 
of hypermobile cecum with a range of 
vertical mobility of more than 114 inches 
which may give definite clinical symptoms 
but which cannot be included in this 
report since they are not associated with 
volvulus.* 


CASE REPORT 


A white male, 54 years of age, was admitted 
to hospital October 11, 1937, with the follow- 
ing complaints: (1) nausea and vomiting for 
three days; (2) no bowel movement for four 
days; (3) pain through the entire abdomen, 
particularly the right lower quadrant; and (4) 
severe bloating and inability to pass gas. 

His illness had begun about one week pre- 
vious but he had been able to go about his usual 
duties as a farmer until three days before, at 
which time pain, distention, and nausea be- 
came so severe that he could no longer continue. 
He was unable to sleep at night but got some 
relief by sitting on the side of the bed and try- 
ing to induce vomiting; this caused him to 
eructate small amounts of gas and relieved the 
distention, but not the pain. 

He stated that he had had similar attacks 
for more than five years. About three years 
previous, during such an attack, his case was 
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diagnosed as acute appendicitis; the surgeon 
opened his abdomen but closed it at once with- 
out even removing the appendix. He did not 
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lower quadrant of the abdomen revealed no 
peristalsis. 
Laboratory tests showed 4,500,00 red cells 


Fic. 1. Barium enema. Note triangular 
shadow at site of volvulus, simulating 
ileum. 


know what was found at the time of this opera- 
tion, but within three months he had a similar 
attack in another city. The hospital authorities 
of the second city, after communicating with 
the original surgeon, decided to treat him with 
enemas and purgatives. Since then he had 
treated himself in a similar manner; however, 
this treatment had been getting less satisfac- 
tory with each attack. The last two attacks 
had been extremely severe and the present 
attack was the most severe of all. He had always 
been quite constipated and had had to use 
heavy doses of cathartics almost daily. 
Physical examination showed a slender, mod- 
erately nourished white male, very critically 
ill. Head, neck and chest were negative except 
for slight coarse bronchial breathing. The 
abdomen was markedly distended. There 
seemed to be a tumor mass just to the left and 
slightly superior to the umbilicus which the 
patient claimed could be slightly reduced by 
manipulation, resulting in a small amount of 
transient relief. This entire mass was tender 
when palpated. There was no absolute point of 
maximum tenderness, but the entire right 


Fic. 2. Note triangular shadow, described 
in Figure 1, now leads into a distended 
cecum. 


with 95 per cent hemoglobin, and 12,700 white 
cells with 89 per cent neutrophiles, of which 
30 per cent were staff forms and 59 segmented. 
There were 1 per cent basophiles and 10 per 
cent small lymphocytes. The urine was 
essentially negative. Blood and cerebrospinal 
fluid Kahn were negative. 

In Roentgen examination of the colon by 
enema the barium progressed without obstruc- 
tion to the colocecal region. The flexures 
showed no abnormality. There was tenderness 
over the colocecal region. On gentle pressure, a 
small amount of barium could be forced into a 
triangular shaped portion of bowel which was 
believed to be ileum and which subsequently 
proved to be the colocecal junction. (Fig. 1.) 
There was no distention of the coils of the small 
intestine and it was concluded that the obstruc- 
tion was probably due to an adhesive band in 
the colocecal region from the previous opera- 
tion. The patient was requested to expel the 
barium and was again fluoroscoped. He then 
showed a marked distention of a loop of bowel 
which was thought to be ileum but later proved 
to be cecum. (Fig. 2.) 


™ 
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Immediate films showed findings similar to 
those found on fluoroscopy. (Figs. 1 and 2.) 
Twenty-four hour films showed a large cyst-like 


Fic. 3. Twenty-four hours after barium 
enema. Patient given barium by mouth. 
Note distended cecum simulating cyst and 
containing flocculi of barium. 


formation lying mainly on the right side of the 
abdomen and anteriorly. (Figs. 3-6.) There 
appeared to be a fold in the cyst-like mass and 
the barium was suspended as flocculi. A small 
amount of barium given by mouth showed no 
connection between the stomach and the cyst- 
like mass. The conclusions from the Roentgen 
examination were that we were dealing with 
either an intra-abdominal mesenteric cyst or a 
dilated bowel due to volvulus. 

Medical treatment was not successful. 
Enemas did not return, and when they were 
syphoned off only a portion of uncolored re- 
turns could be obtained. The administration of 
prostigmine every two hours for six doses 
caused the enema to return and considerable 
flatus was expelled. The tumor mass seemed 
softer and somewhat reduced in size. However, 
the condition of the patient was only slightly 
improved and his pain was still quite marked. 
A preoperative diagnosis of possible mesenteric 
cyst was made and operation was performed 
three days after admission. 

The abdomen was opened in the midline 2 
inches above and 3 inches below the umbilicus. 
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As soon as the peritoneum was opened the 
appendix came up into the incision. It showed 
only slight signs of old inflammatory reaction, 


Fic. 4. Lateral view, twenty-four hours after 

barium enema, showing dilated cecum 

lying mainly anteriorly. 

The cecum to which it was attached was very 
markedly distended and severely rotated. 
Three-fourths of this tremendously distended 
cecum was to the left of the midline incision. 
Exploration revealed dense adhesions and a 
band formation across the colocecal junction 
with definite kinking ofthe gut. The adhesions 
were released and a mesentery transplant was 
sutured over the abraded area. The appendix, 
which was definitely on the anterior portion of 
the cecum, was removed incidentally. 

Upon his awakening from the anesthetic the 
patient remarked about the complete relief 
from pain. The day following operation his 
condition was good. On the second day cough 
developed, but there was no distention of the 
abdomen. On the third day, postoperative 
lobar pneumonia developed and he died on the 
afternoon of the following day. 

Autopsv Findings. The stomach, duodenum 
and jejunum showed no significant gross 
pathology. There was a dilated mobile cecum 
having a common mesentery with the terminal 
ileum. There was definite narrowing of the 
colocecal junction which lay about 1 inch 
below the iliac crest. At this point there was a 
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torsion of the bowel in the horizontal axis for 
about 135 degrees. This narrow twisted por- 
tion [ed into a dilated cecum which showed 


Fic. 5. Anteroposterior view, showing dilated 
cecum outlined by arrows. 


numerous holes from the embalmer’s trocar. 
Despite the fact that the cecum had been 
emptied, it still measured about 7 inches from 
above downward, but was flattened ventro- 
dorsally. The appendiceal stump lay anteriorly 
instead of posteriorly due to the rotation of 
the cecum which was atiherent posteriorly to 
several coils of ileum by a common mesentery. 
The colocecal junction at the point of torsion 
showed a thickening of the wall with hemor- 
rhage into the wall. The mucosa was hemor- 
rhagic. The wall of the dilated cecum itself 
was thin, but the mucosa grossly appeared 
quite normal. There were some fresh adhe- 
sions in the region of the torsion and around 
the appendiceal stump. The ileocolic valve 
appeared normal and opened posteriorly. There 
was no evidence of gangrene of the bowel. 
Extensive massive consolidation of both 
lungs with the exception of the upper lobe of 
the left lung was noted. There was a thin 
fibrinous exudate over the leaves of the pleurae. 
The liver was enlarged. The heart showed 
slight atherosclerosis of both coronaries and 
some dilatation of the right auricle. The spleen 
was enlarged to about twice normal size and 
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the cut section was mushy. The kidneys 
showed some cortical cysts. 


Typical lobar pneumonia was noted in 


Fic. 6. Six hours after oral barium, showing 
gastric retention and partial filling of 
ascending colon. Distended cecum still 
visible. 


microscopic study of the lungs. The alveoli 
were filled with red blood cells and polymor- 
phonuclear cells. Occasional alveoli showed 
rupture of the walls. 

Sections made of the dilated portion of the 
cecum showed only some fragmentation of 
the muscularis. Sections from the site of tor- 
sion showed edema of the submucosa, hemor- 
rhage into the entire wall, some leucocytic 
infiltration of the wall and a few small ab- 
scesses in the submucosa. 


SUMMARY 


A case of mobile cecum with volvulus 
which roentgenographically simulated an 
intra-abdominal cyst, is presented. The 
history and physical findings suggested 
acute appendicitis so strongly that the 
patient had previously been operated on 
for acute appendicitis. Our Roentgen find- 
ings suggested either a large cyst com- 
municating with the cecum, or a dilated 
mobile cecum. At operation the latter 
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condition was found. The volvulus and the 
adhesions (the latter probably being of 
embryologic origin) were released and free 
passage through the bowel obtained. 
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ALL patients with crushing injuries or contused lacerations which may 
be liable to develop gas gangrene should be given a routine injection of 
both perfringens and tetanus antitoxin. 
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MOST interesting case of regional 
A ileitis came under our observation 

March 17, 1938. The patient was a 
poorly nourished, anemic young man, aged 17, 
5 feet 8 inches tall, but weighing only 80 
‘ pounds. Throughout his life he had been frail, 
below par, undernourished, and listless. He had 
always been constipated but never subject to 
diarrhea. There was no evidence of recent loss 
of weight. For some weeks past his consti- 
pation had become more pronounced and he 
had noticed what he called “growling” in his 
abdomen with occasional cramping pains. In 
the past week the borborygmus had increased. 

At our first observation this symptom could 
not be elicited and but little pain was present 
on palpation. There was scarcely any resistance 
or rigidity over the abdomen. There seemed to 
be no urgent indication for operative inter- 
vention. His physician had found on several 
occasions marked borborygmus and distended 
coils usual in intestinal block. 

When the youth was next seen two days 
later, this latter finding was quite marked and 
a diagnosis of intestinal obstruction was made. 
The location of the obstruction seemed to be 
in the ileocecal region. Roentgen-ray findings 
were not illuminating. 

At operation on March 20, 1938 the obstruc- 
tion was found to be produced by a localized 
thickening of the terminal portion of ileum, 
the cecum not being involved. This portion of 
the ileum was bound down to the posterior 
peritoneum and its walls were thickened 
throughout all layers, constricting and closing 
the lumen. The lesion was at first thought 
tuberculous, since the resemblance to this 
affection was marked. On closer observation 
the conclusion that it was a case of regional 
ileitis was reached. 

The patient’s condition seemed to preclude 
an immediate resection unless a lateral anasto- 
mosis could be quickly effected. An_ ileo- 
colostomy between the transverse colon and 
the ileum was completed. However, on an 
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attempt to free the mass for removal, the 
anesthetist advised conclusion of the effort and 
this advice was followed. The patient im- 
proved, his convalescence was prompt and in 
four months he had gained 50 pounds, to 
130, was alert, with a rosy complexion and 
seemed well on the way to recovery. 

On July 29, after complaining of some fever, 
sharp right-sided pain, nausea and vomiting, 
and physical signs of obstruction, he presented 
himself for operative relief. Marked tension 
upon the ileocolostomy was found, sufficient to 
cause obstruction. The anastomosis was re- 
leased and after the stomata were closed in the 
intestinal loops, a temporary ileostomy was 
made. 

Four days later, August 2, 1938, the terminal 
ileum, the cecum and the proximal third of the 
ascending colon with the adjacent lymph 
glands were resected. An end-to-side_ileo- 
colostomy was completed by suturing the open 
colon to a large opening in the side of the 
ileum, a procedure which seemed advantageous. 
Closure of the open small bowel was easily 
accomplished. The ileostomy opening was 
freed from its attachment to the abdominal 
wall and its opening was closed after evacuation 
of its contents by suction. 

The involved loop, consisting of the terminal 
ileum, was thicker, firmer and less mobile than 
normal. It was mottled, grayish-red and 
sausage-like and its lumen was completely 
occluded. The peritoneum showed more change 
than at the former operation and the group of 
glands had increased in size and number. 
Above the affected loop the entire small intes- 
tine was much distended and its wall atten- 
uated. The abdominal wound was closed in 
layers. The affected ileum presented a smooth, 
somewhat edematous peritoneal surface with 
some exudate about the mesenteric attachment 
near the ileocecal valve. On section the muscu- 
laris and mucosa were replaced in considerable 
degree by granulomatous tissue. The latter 
presented a grayish-white almost homogeneous 
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avascular surface very similar to a tuberculous 
granuloma and a number of writers have men- 
tioned this resemblance, notably Pemberton 


Fic. 1. Gross specimen. Case 1. Terminal ileitis. 


and others. It was not possible with certainty 
to differentiate from gross observation, be- 
tween tuberculous granuloma, sarcoma or 
chronic regional ileitis. A more thorough study 
led to the diagnosis of the latter affection. 


We had previously observed another 
most interesting case of regional ileitis of 
the acute type. 


L. W., aged 16, male, white, was hospitalized 
February 10, 1936, with the history of having 
been annoyed intermittently with nausea, but 
no vomiting. During the preceding eight hours 
he had experienced severe pain confined to the 
right iliac region which had been of a par- 
oxysmal character, radiating over the right 
iliac crest. There had not been an evacuation of 
bowel content for twenty-four hours. 

A year before a similar sequence of symptoms 
occurred, and appendectomy had been done. 

The temperature was 101; pulse 110; blood 
pressure 98/64 diastolic. The abdomen was 
quite distended, and on auscultation increased 
peristalsis and borborygmus were detected, 
regidity was localized to the right iliac region 
with hyperesthesia. There was no absence of 
liver dulness. 

Leucocytes nunbered 24,000, with go per 
cent polymorphonuclears; 5 per cent lympho- 
cytes and 1 per cent mononuclears. The specific 
gravity of the urine was 1.022; acid reaction 
and 1 plus albumin were noted. 

A diagnosis of Meckel’s diverticulitis with 
obstruction was made and immediate operation 
was advised. 

Cyclopropane anesthesia afforded excellent 
relaxation and a right low rectus incision was 
followed by a free flow of dirty tinged fluid 
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accompanied by fibrin flakes. On endeavoring 
to deliver the ileum for inspection, in search of 
a Meckel’s diverticulum, it was found that the 
terminal ileum was indurated in its complete 
circumference and fixed to the posterior peri- 
toneal wall extending from the ileocecal valve 
for about 2 inches, with a resultant distention 
above. An attempt to free the terminal ileum 
resulted in a gush of intestinal content from a 
perforation which had evidently been sealed 
by nature’s efforts. An intestinal clamp was 
placed on the proximal portion of the terminal 
ileum coincident with delivery. The parietal 
peritoneum lateral to the cecum was incised, - 
the terminal mesentery of ileum was ligated 
and divided and 8 inches of terminal ileum and 
cecum was resected. A modified Mikulicz pro- 
cedure was used, exteriorizing the free ends of 
colon and ileum with clamps through a small 
wound lateral to the incision. Two Penrose 
drains were introduced and the original incision 
was closed in the usual manner. 

Intestinal decompression was produced by 
use of a duodenal tube and continuous suction. 

Five days postoperatively both clamps were 
removed from the intestinal stumps with but 
slight retraction of stomata. A profuse drainage 
of intestinal content ensued, which was so 
troublesome to the patient and nursing staff 
that we decided on the eighth postoperative 
day to cut the intestinal spur. An angiotribe 
was introduced into both intestinal limbs and 
retained for twenty-four hours, after which 
there was a notable diminution in the fecal 
drainage. On the twenty-fifth postoperative 
day the discharge had ceased, and the patient 
was dismissed as recovered thirty days follow- 
ing operation. 

Pathologic Report. There was a thickening 
of all coats of ileum from the ileocecal valve 
for about 2 inches, resulting in partial occlu- 
sion. The lesion was similar in consistency to a 
scirrhous carcinoma of the left colon, but more 
extensive, chronic, granulomatous inflamma- 
tory changes (hyperplastic) were noted, with 
fibrous tissue replacement. No evidence of 
tuberculosis was present. The diagnosis was 
chronic benign ileitis. 


The literature upon this subject is quite 
plentiful and comprehensive, but there is 
as yet no agreement upon the etiology, the 
pathogenesis, the pathology, or even the 
clinical description of this form of ileitis. 
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Most writers hold the view that the cause 
of regional and also of terminal ileitis is 
probably bacterial even in the absence of a 


Fic. 2. Low power photomicrograph in 


Case I. 


specific organism. So far no organism has 
been isolated in a sufficiently large number 
of cases to be even suspected as the cause. 
The presence of Streptococcus viridans 
has been observed by some, but Its causa- 
tive action is not established. Intensive 
studies have failed to show evidence of 
tuberculosis as a cause. The same is true 
of the anaerobic streptococcus studied by 
Mixter, also of the bacillary causes of 
dysentery. It has been demonstrated that 
regional ileitis is not the result of Hodg- 
kin’s disease, lymphosarcoma, or other 
neoplasms. Neither lues nor mycotic fungi 
have been proved causative. That appen- 
dicitis has any direct causal relation does 
not seem probable, although in some in- 
stances appendicitis has preceded this 
affection. The presence of an appendec- 
tomy scar is placed by some among the 
diagnostic points. The term “intestinal 
granuloma” has appeared in the literature 
for many years and has been applied to 
certain lesions characterized by chronic 
inflammatory changes arising from differ- 
ent causes. 

Charles Combe and William Saunders 
reported in full detail to the Royal College 
of Physicians in London, July 4, 1806, the 
history of the first case of this ailment. 
Stricture, loss of flesh, abdominal distress, 
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“‘wind and costiveness” were reported. 
The pain was intense, the stools were small 
and in indurated lumps. The patient was 


Fic. 3. High power photomicrograph. 


markedly emaciated in the last stages. 
Three distinct constrictions existed and his 
death evidently occurred from starvation 
(or manition). The condition was con- 
sidered as a benign granuloma. 

It was not until 1828 that Abercrombie 
made his report. Nothing appeared be- 
tween these dates. B. G. A. Moynihan’s 
report was made in 1907, Braun’s in 1909, 
and Tietze’s in 1910. These writers were 
able to recognize the lesions as “benign 
intestinal granuloma” and to differentiate 
them from carcinomata. Crohn and his 
colleagues in 1932 first recorded a series of 
fourteen cases involving the terminal por- 
tion of the ileum and gave the name of 
terminal ileitis to the lesion. In many 
cases reported the pathologic changes are 
identical in the cecum with those in the 
ileum. The same is true of the jejunum. 
Three cases in that portion of the gut alone, 
two in the upper ileum and twenty-four 
in the terminal segment appear in Pem- 
berton and Brown’s series of thirty-nine 
cases. In eight cases more than one loop 
was involved (included in Sproull’s report 
of 132 cases). Isolated areas of enteritis 
occur, with healthy mucosa sometimes 
lying in between (“skip areas”) (Barber 
and Stokes). The concept of Crohn and his 
confrere that this disease affected only the 
terminal ileum must in the light of recent 
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knowledge be revised, since other portions 
of the intestine, both small and large, 
have been involved. It therefore seems 
best to adapt the term “regional ileitis.”’ 


PATHOLOGY 


The pathology of regional ileitis is 
better understood than its causation. This 
is true more particularly of the chronic 
sclerosing cases as these come to operation 
and are more often seen by the pathologist. 
In the earlier and more acute lesions resec- 
tion is less frequently done. “‘At this time, 
the affected portion of the bowel is soggy 
and edematous and appears hyperemic and 
blotchy. According to Erb and Farmer the 
edema may occasionally be so marked as 
to make the terminal ileum seem a very 
rigid tube. If the edema is not so severe, 
the bowel may feel like sponge rubber. 
Even in the earliest cases, the ulcerative 
and inflammatory changes may be defi- 
nite. . . . In the later stages the acuteness 
subsides somewhat and a more character- 
istic picture is seen. The oldest portion of 
the lesion is usually closest to the ileocecal 
valve. The process extends a variable dis- 
tance up the bowel and may merge grad- 
ually with normal tissue or the transition 
may be a sudden one. The unopened intes- 
tine appears stiff and thick and hose-like, 
and roughened or granular. . . . As a re- 
sult of hyperplastic and exudative changes 
in the submucosal and muscular layers the 
intestinal wall may be two or three times 
its normal thickness. On being cut, it 
appears stiff and white. In the later stages 
exudation and edema may subside some- 
what and fibrotic infiltration become 
marked. The thickening and contraction of 
the bowel wall encroaches upon the 
lumen and results in a gradually increasing 
stenosis”’ (Tumen). 

The appendix if involved may show the 
same changes as the segment of the ileum. 
When the process extends to the colon 
from the ileum the pathologic process is 
the same. In our cases the appendix was 
not involved. 
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The microscopic picture shows no 
changes which may be considered as 
specific. For the most part these are in- 
flammatory, but occasionally the tissue is 
smooth granular and may resemble a neo- 
plasm or at least a granuloma. Occasionally 
giant cells are present. The lymphatic 
glands of the mesentery are congested, 
swollen and firm, but show nothing specific. 
The pathologic process is usually progres- 
sive but varies much in different cases. 
In some instances retrogression may occur, 
with periods of quiescence or even recovery. 
Ulceration and fistula formation may be 
seen. It is not possible in many cases to 
differentiate between intestinal tubercu- 
losis, sarcoma and chronic segmental 
ileitis by gross study, nor is it always easy 
on microscopic observation to make a 
clean-cut differentiation. 


ETIOLOGY 


Just as the exact pathology is not iden- 
tical in each case, the causative factor is 
unknown. It is a most interesting problem 
to determine why the localizing process 
tends to infiltration of the intestinal wall 
and stenosis of its [umen in some cases, 
while ulceration and fistula formation 
occur in others, with no definite difference 
in bacterial flora or other discernible fac- 
tor. Are there different causative factors 
in different cases? The thought arises in 
the inquiring mind whether this affection 
with its unusual type of development, its 
enlarged lymphatic glands, ulceration and 
fistula formation in one, no ulceration in 
another case, may not be the forerunner of 
some of the obscure lymphatic and blood 
diseases of later life. Many anemias are 
far from solution. Perhaps sarcoma, known 
to affect the small gut most often, may find 
its cause and its origin in lesions of this 
type which have not been recognized with 
any frequency until very recent years. 
The tissue in our case was very like 
lymphoid tissue. Or was it not? 

Since 1932 (Tumen), 200 cases have been 
recorded and the opportunity for study, 
clinical, pathologic, and etiologic, has been 
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great. The symptoms of the different pic- 
tures have been well described in the 
literature. The chief symptoms are lassi- 
tude, anemia, poor appetite, failure to gain 
weight, abdominal pains of cramping type, 
borborygmus and constipation even to 
obstruction in the chronic cases. Marked 
distention of the intestinal loops, spas- 
modic in type, is characteristic. Later a 
palpable mass over the affected loop is 
strong evidence of this disease. These 
symptoms do not differ much from those of 
malignant growths. In either case the 
indications for operative treatment are 
the same. 

In acute cases, fever, sharp pains, 
diarrhea, loss of flesh and strength, with 
fistula formation or matting together of 
intestinal coils, again point to “regional 
ileitis” and also to malignant disease. The 
differentiation Is not easy. 

Too much cannot be said of the value of 
the roentgenographic study in the diag- 
nosis of gastrointestinal lesions. Frequently, 
however, they show but little in these cases 
unless the lumen of the bowel is completely 
blocked. In some of the chronic cases the 
“string sign,” mentioned by Kantor, 
shows the narrowed loop. Kantor advised 
standard opaque meals, and repeated, even 
hourly, examinations in the prone posi- 
tion from three to nine hours after the 
meal. 

If a barium enema spills over the ileo- 
cecal valve, the deformity in the terminal 
loop may show. Hyperplastic tuberculosis, 
lymphadenoma or sarcoma of the terminal 
ileum will give a similar picture. Other 
films will show fixation of the loops and the 
characteristic ‘‘string sign.”” An abnormal 
picture is important even when the exact 
lesion cannot be definitely determined. 

In ulcerative cases one would expect to 
find rests in addition to the findings just 
mentioned. Extensive fistulous changes 
should show considerable deformity, but 
often nothing is seen. Patience and re- 
peated observation will prove worth while. 
The patient should not be put to needless 
expense, but the roentgenologist is the 
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best judge of what measures are necessary 
to obtain results. The greater his experience 
the better the result obtained. When a 
definite intra-abdominal lesion of some sort 
is strongly suggested by the findings, the 
open abdomen in competent hands offers 
the final solution of the problem. 

Formerly, such cases seen at operation 
would immediately bring up the question 
mentioned by Pemberton and Brown, “Are 
you sure it is not tuberculosis?” Within 
recent years we have seen less of abdominal 
tuberculosis—a compliment to curative 
and preventive medicine. 


TREATMENT 


The treatment of these lesions must for 
the most part be empiric until the cause 
is known. For the deformities and the 
stenosis so often present surgical operation 
is advised. Methods and procedures are 
described in the literature. 


CONCLUSIONS 


We wish to offer some perhaps abrupt 
statements which may seem too fanciful, 
but which may at least lead surgical 
thought toward the solution of some of the 
hitherto insoluble problems in the field of 
disease. All observers should certainly 
stop, look and listen where so little is 
known and where there is so much to 
be learned. 

What is unknown of regional ileitis? 

1. Its causation is no further understood 
than at the time of the first report. 

2. Is it bacillary? 

3. Is it due to a parasite as some form of 
ameba? 

4. Is it due to some worm? 

5. Is it due to a fungus? 

6. Is it due to chemical or mechanical 
irritation? 

7. Is it due to a spirochete? 

8. Is it due to micro-organism, one of 
the bacteria, or to an ultramicroscopic 
virus? 

g. Why so little progress until the 
present? 
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Undoubtedly the known facts are: 

1. A peculiar disease of the small bowel 
and colon. 

2. It affects most often young males. 

3. It may be acute or chronic. 

4. It involves most frequently the 
terminal ileum. 

5. It causes narrowing of the lumen 
and stenosis. 

6. It may produce ulceration, the 
formation of adhesions, fistulae, and ab- 
scess formation. 

7. It produces lassitude, anemia, loss 
of flesh and strength. 

8. The pathologic picture is similar to 
but not identical with that in inflammatory 
conditions. 

g. There is present the formation of 
new tissue and in this it resembles inter- 
stitial tuberculosis, lues, and malignant 
disease, and like the latter may result in 
ulceration. 

10. Its granuloma grossly resembles 
that seen in tuberculosis, blastomycetes, 
and other mycotic lesions, lymphadenoma, 
Hodgkin’s disease, sarcoma and carcinoma. 
The microscopic pictures differ in these 
conditions so that a competent pathologist 
can as a rule differentiate the exact lesion 
by a study of the history, the gross and the 
microscopic structure of the tissue. 
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A number of diseases formerly grouped 
as cancers, by the studies in pathology and 
by investigations as to causation, have 
been removed from such grouping and their 
true nature, their causation, their symp- 
toms, their pathology and their curative 
treatment placed on a firm scientific basis. 
Is it not possible that the intensive study 
of ileitis, the causes and pathology of which 
are not known, may show the way more 
clearly to the discovery of the causes of 
cancer, sarcoma, Hodgkin’s disease, lym- 
phosarcoma, leucemia and other forms 
of anemia? AII these conditions are ob- 
scure in their causation and their early 
development. 
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first to describe a well authenticated 

case of ganglioneuroma, it was not 
until 1898 that the first case of a ganglio- 
neuroma located in the pelvis appeared in 
the literature. In that year Busse? reported 
a case of a retroperitoneal tumor in the 
pelvis weighing 700 Gm., found in a boy 4 
years of age. The following year Cripps and 
Williamson* reported one in a_ young 
woman 21 years of age in which an opera- 
tion was performed successfully. Since then 
ganglioneuromas located in the pelvis have 
been reported by Chiari, Beneke,* Braun,® 
Schorr,’ Kehrer,® and others. 

In 1931, McFarland? reviewed the litera- 
ture and collected only ninety-three cases 
of ganglioneuromas. These he grouped as to 
their location found on the body. 

It is probable that these tumors are much 
more common than the review of the litera- 
ture would indicate. They are seldom 
diagnosed before operation, and at times 
after operation they are diagnosed fibromas 
or fibrosarcomas, which they so closely 
resemble. 

Although the term neuroma was first 
used by Odier™ in 1803, it was loosely 
applied to any tumor related to a nerve. It 
was not until 1863 that Virchow'! placed 
the pathology of neuromas on a histologic 
rather than on a clinical basis. He classified 
neuromas into true and false neuromas 
(pseudoneuroma). The true neuroma is 
derived from specific nerve tissue, being the 
result of hyperplasia of ganglia. It consists 
principally of medullary and nonmedullary 
nerve fibers and of ganglion cells. False 
neuromas arise from the connective tissue 
of nerves or the sheath of Schwann and are 
fibromas, sarcomas, neurinomas, or some 
other tumors. 


Loretz! in 1870 was the 


It was, however, Pick and Bielschowsky” 
in 1911, who first revealed the close rela- 
tionship between ganglioneuromas and the 
sympathetic nerve elements, and classified 
true neuromas on an embryonic basis. They 
named them embryonic sympathetic gang- 
liomata. They emphasized the fact that 
neuromas consisted of nerve cells, originat- 
ing either from the sympathetic nerv- 
ous system or the cerebrospinal nerves 
and ganglia. When the ganglions were 
in abundance, the tumor was called 
a ganglioneuroma, and when consider- 
able mixture with glia was present, a 
ganglioglianeuroma. 

These tumors are now considered to 
develop at the site of cell nests that had 
become misplaced or miscarried during 
migration of the ganglionic crests during 
embryonic life, and, therefore, are con- 
genital in origin. 

By the degree of differentiation of these 
misplaced cells mature or benign and 
immature or malignant forms of neuroma 
may occur. 

The gross picture of a ganglioneuroma is 
that of a moderately firm, elastic, nodular 
tumor which varies from the size of a pea 
to that of a man’s head. It possesses a 
distinct but ragged capsule which retracts 
when incised, causing an eversion of the 
incised edge. Sectioning usually reveals a 
glistening, translucent, pale yellowish pink 
tissue in which septa of connective tissue 
divide the cut surface into relatively 
large lobules. These fine trabeculae course 
through the tumor much as they do in a 
fibromyoma. 

The microscopic picture is quite charac- 
teristic. Both nerve and connective tissue 
are present. One can see bundles of nerve 
fibers in longitudinal and transverse sec- 
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tions lodged within by a connective tissue 
stroma. Numerous ganglion cells, singly or 
in groups, occasionally with naked axis 
cylinders, are prominent. They may be 
large, globular, unipolar or multipolar. The 
cytoplasm 1 is slightly granular and usually 
contains tigroid substance. Extending from 
the cell body one or more processes may be 
found. The deeply staining nuclei are 
usually round and contain fine small 
granules, and a fine distinct nuclear mem- 
brane. Often a nucleolus is present. Occa- 
sionally the cells are multinucleated. The 
stroma in some areas is dense, in others, 
loose and fine. It consists of numerous 
neurofibrils which may be brought out by 
special staining methods. Areas of degener- 
ation and even calcification may be present 
in the tumor. 

Ganglioneuromas have been located in 
all parts of the body, but they are most 
prominent in the retroperitoneal spaces of 
the thorax and abdomen. They have 
been found in the brain (Schmincke,!™ 
Courville’‘), mn the Gasserian ganglion 
(Risel®), in the appendix (Oberndorfer, 
Lichtenstein and Ragins"), in the intes- 
tines (Poate and Inglis'*), and even in the 
knee (Hagenback”’). 

The tumor, as a rule, is solitary. How- 
ever, Kredel and Beneke’s” patient had 
i60 and Knauss’*! patient sixty tumors. 
It is slightly more frequent in women than 
men, more on the left side of the body than 
the right, and more prominent in the first 
twenty years of life. The oldest patient in 
which the case was reported was in a man 
76 years old (Weichselbaum”? 

The tumors tend to be of fairly large 
size, especially in the younger individuals. 
Yet, the more benign the tumor, the more 
advanced the age incidence. That these 
tumors may become malignant is well 
demonstrated in the cases of Kredel and 
Beneke,”’ Martius,?* and Jacobsthal.?4 

The symptoms are variable and may be 
entirely absent if the tumor develops in 
locations where no symptoms may be 
produced, and under such circumstances it 
is often an accidental finding at autopsy 
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when the patient had died of some other 
disease.” Occasionally a tumor may give 
rise to symptoms for a short or long period 
of time, by displacement or pressure on the 
neighboring organs and nerves. Bigler and 
Hoyne’s” first case is a good example of 
this. The tumor was located in the medias- 
tinum, causing displacement and compres- 
sion of the trachea with the clinical picture 
of a laryngeal or tracheal obstruction. In 
Williamson’s case, the tumor which was 
located on the sacrum caused dysmenor- 
rhea and at the same time displaced and 
anteflexed the uterus. 

The prognosis is usually good. The 
majority of the tumors are benign, and 
harmful only because of pressure upon the 
surrounding vital structures. These tumors 
are slow growing and have been known to 
have been present for years and have little 
or no tendency to become malignant. 
However, the prognosis is best in all 
operable cases even though there Is micro- 
scopic evidence of early formative cells 
(undifferentiated or immature cells). Up to 
the year 1931, thirty-nine cases had been 
operated on with only five deaths. 

As to treatment, surgical removal seems 
to be the only cure. Roentgen ray therapy 
has been tried without noticeable results 
(Sommerfelt”’). 


CASE REPORT 


R. K., a married woman, aged 25 years, a 
registered guirse, had been perfectly well up to 
January, me when she began to complain of 
progressive oss in weight, nervousness, and 
constipation. She sought medical attention 
and was advised by her doctor to have her 
tonsils removed. In April, 1936 she had a 
tonsillectomy performed. This was followed 
by a further loss in weight down to 94 pounds. 
A bilateral neuritis of the upper extremities 
was present to January, 1937. A roentgenogram 
of the chest taken during this period was found 
to be normal. The patient then apparently 
began to improve in strength and gained weight 
until October, 1937. At this time she noticed a 
constant lumbosacral backache that progres- 
sively grew worse, that was not relieved by rest 
in bed and applications of heat, that was not 
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associated with menstrual periods, and that 
made the patient resort, at times, to sedatives 
in order to obtain some sleep. She described 


the constant pain as dull and dragging, non- 
radiating, with occasional exacerbations. Al- 
though the patient had been constipated for 
years, she had not resorted to enemas or cathar- 
tics until the last few months in order to have a 
bowel movement. She also noticed during these 
last few months a heavy sensation in the rec- 
tum on attempting to have a bowel movement. 

The first week in January, 1938 she noticed 
that she was having tarry stools unassoci- 
ated with any gastrointestinal complaints 
except excessive eructation and progressive 
constipation. 

Her past history revealed that she had had 
the usual diseases of childhood—whooping 
cough, measles, scarlet fever, chickenpox, 
and mumps. She also had had a severe case of 
anterior poliomyelitis at the age of 3 which 
kept her in bed for six weeks. Tenectomy 
operations were performed on her right leg 
when she was 7, and on her left leg when she 
was 10. She started to menstruate when she 
was 17 years old. Her periods had been regular 
every twenty-eight days, lasting three or four 
days, with moderate bleeding, always associ- 
ated with severe dysmenorrhea and premen- 
strual pain in the breasts. The premenstrual 
pain was distinct and separate from the pain 
noticed in the sacrolumbar region. Although 
married three years, the patient had made no 
attempt to become pregnant. Her family his- 
tory was essentially negative. There was no 
history of cancer or tuberculosis in the family. 


Fic. 1. Gross appearance of the tumor. 


Evans, Francona—Ganglioneuroma American Journal of Surgery 677 


There was a slight lumbar kyphosis of the 
spine, but no shortening of either leg. There 
was slight tenderness in the epigastric region on 


deep palpation. A firm hard rounded mass was 
palpable just above the pubic symphysis, 
apparently extending into the pelvis. The liver, 
kidneys, and spleen were not palpable. Vaginal 
examination revealed a long conical cervix that 
was displaced forward and upward, pointing 
almost at right angles to the right side. A firm 
nodular mass, the size of a four months 
pregnancy, appeared to fill the pelvis, more 
prominent on the right than on the left. 
Bimanually, the uterus was found to be 
markedly anteflexed immediately behind and 
to the left of the symphysis pubis. It appeared 
infantile in size and could be easily moved away 
from the mass. Rectal examination revealed 
the mass to be adherent to the sacrum and 
lumbar regions. The coccyx was free and not 
attached to this mass. The bowel appeared to 
be displaced to the left but moved freely over it. 
Bimanually, it was possible to move the tumor 
slightly out of the pelvis for a distance of !4 to 
34 of an inch by exerting pressure through the 
posterior wall of the vagina. 

Roentgen ray examinations of the stomach, 
duodenum, small bowel and colon, including a 
barium enema proved essentially normal. 
Roentgenograms of the spine and _ pelvis 
revealed a lumbar sacral kyphosis of the spine 
and an indefinite shadow in the pelvis corre- 
sponding to the palpable tumor mass. An 
Ewald test revealed a total acidity of 64, anda 
free HCI of 38. Repeated stool examinations 
showed no macroscopic but positive chemical 
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(benzidine) evidence of blood. Examination of 
the blood showed 4,400,000 red cells, 9,000 
white cells, and 80 per cent hemoglobin. There 


Fic. 2. Section of tumor revealing numerous 
ganglion cells scattered throughout. The 
numerous round nuclei are oligodendro- 
cytes, the fibers are mostly nerve axones; 
the dark round cell bodies are ganglion 
cells. (Bielschowsky stain; X 125.) 


was a lymphocytosis of 67 per cent. The urine 
was normal and the Wassermann test negative. 

The mass was considered as probably an 
Ovarian tumor or a retroperitoneal or broad 
ligament fibroma. 

Through a lower midline incision with the 
patient in the Trendelenburg position, an 
exploratory operation was performed. The 
uterus was small, anteflexed and displaced to 
the left. The tubes, ovaries and broad ligament 
were healthy. The tumor was found behind the 
uterus, retroperitoneal and in front of the 
sacrum. The posterior parietal peritoneum was 
incised. An attempt to shell out the tumor with 
the fingers was successful. Separation from the 
peritoneum was easy, but some difficulty was 
noted in separating with the fingers the firm 
attachments between the mass and the anterior 
aspect of the sacrum. 

Immediately after the tumor was removed, 
with some difficulty, through the abdominal 
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incision, the patient became very pale, the pulse 
became very faint and over 172 per minute, 
and the blood pressure dropped to a systolic of 


Fic. 3. Section of tumor revealing several 
ganglion cells with distinct nuclear mem- 
branes, surrourided by a variety of cells. 
The round nuclei are oligodendrocytes, 
the oblong are Schwann cells. (Crystal 
violet stain; X 500.) 


60 mm. The stomach was seen to dilate very 
rapidly, with the greater curvature appearing 
at the wound. To combat the severe shock, the 
anesthetic was stopped and the patient was 
given immediately CO, and OQ; inhalations, and 
1 c.c. of adrenalin and 1 c.c. of coramine solu- 
tion. Intravenously glucose, five per cent 
solution, was given freely. Because the patient 
responded poorly to the stimulants, the cavity 
was immediately packed with sterile gauze and 
the wound rapidly closed in layers. 

The patient remained in severe shock for 
several hours with respirations at times six to 
eight per minute. She had a stormy course for 
several days with abdominal distention and 
lower sacral pain, but was up and around and 
completely free of pain in two weeks when she 
went home. 

The tumor (Fig. 1) measured 7.5 X 12 
x 14 cm. and weighed 600 Gm. The specimen 
was ovoid in shape, slightly lobulated, and 
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covered by a ragged, thin but firm capsule. 
The knife cut it with a grating sound. The 
tissue appeared firm and elastic and did not 
contain any visible blood vessels. The cut sur- 
face revealed a glistening pale yellowish pink, 
tissue. 

On microscopic examination the tissue 
proved to be mainly neurogenic. A specimen 
was submitted to Dr. G. B. Hassin, Professor 
of Neurology at the University of IIlinois. 
Through his cooperation we are able to sub- 
mit his report on the microscopic picture: 

“The tumor mass consists of ganglion cells 
(Fig. 2) and numerous nerve fibers devoid of 
myelin but supplied with well developed 
Schwann cells. (Fig. 3.) The Schwann cells are 
predominating elements in the field of vision, 
appearing in the form of oblong, darkly stained 
nuclei (especially well seen in the silver stained 
specimens). Other cell bodies are represented 
by round nuclei, the size of lymphocytes, which 
they much resemble, and are so called glia 
nuclei or oligodendrocytes. It is also possible 
to make out oval pale nuclei which belong to 
the endoneurial connective tissue membranes 
of the nerve fibers. Some areas exhibit quite 
numerous ganglion cells in the form of round 
bodies, their nuclei situated at the periphery 
and their cytoplasm homogenous or slightly 
granular often containing pigment. In their 
appearance the ganglion cells are similar to 
those seen in the sympathetic nervous system. 
The axones of the nerve fibers (Figs. 2 and 4) 
are often spindle shaped, varicose, sometimes 
quite thick and deeply stained, but in the 
majority of instances are as thin fibers lines by 
Schwann cells which in their turn are enveloped 
by an endoneural membrane. The fibers so 
numerous over the visual field are connective 
tissue, others—the majority—are glial.” 

The diagnosis was ganglioneuroma. 

The patient was given 250 units of antuitrin- 
s several months later, the substance being 
given twice a week for three months. The 
uterus became normal in size and the patient 
subsequently became pregnant. A 6 pound 
female infant was delivered December 2, 1939 
by cesarean section. Both mother and child 
are in excellent health. 


SUMMARY 


A case of retroperitoneal sacrolumbar 
ganglioneuroma in a young woman is 
reported. 
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Ganglioneuromas are now considered 
tumors of congenital origin, arising from 
the differentiation of misplaced multi- 


Fic. 4. Note large ganglion with distinct pe- 
ripheral nucleus, with granular cytoplasm and 
deeply staining axone. (Bielschowsky stain; 
X 368.) 


potential embryonic neurocytes. These 
tumors may be present in any region of the 
body, but the majority have been located 
in the retroperitoneal spaces of the thorax 
and abdomen. 

The only cure is surgical removal. 

Profound serious surgical shock should 
be anticipated with the removal of large 
ganglineuromas. 
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CALCIFYING TENDINITIS TRAUMATICA 


DIAGNOSIS AND TREATMENT OF POST-TRAUMATIC CHANGES 
IN AND ABOUT JOINTS 


Herspert L. BRUMBAUGH, M.D. 


DAYTON, OHIO 


N a previous publication the author! 
reported a case of tendinitis ossificans 
traumatica. A review of the literature 

was made at that time and the theories of 
heterotopic bone formation were discussed. 
Since that publication many excellent case 
reports and clinical observations of similar 
nature have been made. The purpose of 
this paper is to report three cases of calci- 
fication resulting from injury to tendon 
and ligamentous tissue involving the elbow, 
knee, and shoulder. It is very likely that 
ossification often results from or is preceded 
by calcification. In this manner heterotopic 
bone formation may occur. 

A mass of evidence is accumulating 
which indicates that para-articular calcifi- 
cation is a frequent result, both early and 
late, of trauma in and about the joints. The 
pathologist recognizes this as one of the 
results of tissue disintegration and repair. 
By understanding the pathologic changes 
the orthopedist is better able to arrive at 
the proper method of treatment. Callen,” 
in an excellent article on Pellegrini-Stieda’s 
disease, draws the conclusion that this 
particular condition is not a disease entity 
but represents a local manifestation in the 
knee of post-traumatic changes common to 
other joints. Three case reports are here- 
with presented. In the writer’s opinion, 
each presents evidence that Callen’s con- 
clusion is justified. 


CASE REPORTS 


Case. B.H., female, age 29, was admitted 
to the Miami Valley Hospital on December 20, 
1935, with a chief complaint of swelling and 
tenderness about the left elbow. Moderately 
severe trauma to this joint had occurred three 
months before admission, but there were no 
symptoms in the interim. Four days previous 
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to admission swelling with pain again appeared, 
this time without any associated trauma, and 
became progressively worse. Aspiration had 
proved unsuccessful. 

Examination of the elbow revealed a lemon- 
sized, non-fluctuant swelling, with a dully 
inflammatory reaction over the external con- 
dyle. This swelling was exquisitely tender. 
Motion was painless between 45 and 130 
degrees. Beyond these limits motion was re- 
stricted by pain. Pronation and supination 
were free. There was no physical or mensurable 
atrophy. The temperature was 98.6°r. The 
remainder of the general physical examination 
was not significant. 

Urinalysis showed nothing of significance. 
The red blood cell count was 4,000,000; the 
white blood cell count was 7,700; hemoglobin 
was 76 per cent. Differential showed polymor- 
phonuclear filaments 39, nonfilaments 35, 
lymphocytes 20 per cent, monocytes 4 per cent, 
eosinophiles 2 per cent. Sedimentation time 
was one hour, eleven minutes. The Roentgen 
examination showed an area of increased den- 
sity about the external condyle. No significance 
of this shadow was recorded. 

On December 21, due to the persistence and 
severity of symptoms, the region was explored. 
A thick, caseous, chalky abscess was encoun- 
tered in the radial collateral portion of the 
joint capsule. The abscess was evacuated and 
the wound closed without drainage. Short wave 
diathermy was instituted after the joint was 
immobilized in plaster splints. The convales- 
cence was uneventful and the patient has re- 
mained well. Smears and cultures made at 
the time of the operation revealed no 
micro-organisms. 

The pathologic report of adjacent tissue 
showed that it was composed of broad bands 
of hyalinized fibrous tissue containing localized 
areas of lymphocytic infiltration and organizing 
inflammatory fibrosis. There was considerable 
reticulo-endothelial hyperplasia of many of the 
new formed blood vessels in the area of active 
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chronic inflammation. No evidence of tuber- 
culosis or malignancy was reported. 
R. B., male, 16, was seen Novem- 


CASE II. 


Fic. 1. Case 1. An area of increased 
density in the joint capsule 
about the external condyle, 
without bony trabeculations, 
the result of trauma. 


ber 11, 1937 because of a painful, swollen left 
knee. Seven days previously he had been 
“tackled in football.” The blow was received 
on the unprotected knee and the patient fell 
with the body weight landing on the lateral 
aspect of the knee. There was immediate dis- 
ability with pain. Swelling was marked within 
the hour, and the knee had remained swollen. 
There was generalized tenderness and constant 
pain, particularly in the anterior and posterior 
thigh muscles. 

Examination of the knee revealed swelling, 
marked effusion and generalized tenderness. 
Motion was limited in flexion to 110 degrees 
and in extension to 165 degrees. There was 
slight atrophy (1.5 cm.) of the thigh. Roentgen 
films showed area of increased density without 
bony trabeculations lateral to the external 
condyle. Aspiration yielded 150 c.c. of bloody 
exudate. A diagnosis of calcification in the 
capsule with hemarthrosis was made. 
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A Shantz compression dressing was applied, 
After five days the dressing was removed, and 
the extremity was immobilized in a bivalved 


be a calcified deposit. 


plaster cast. Diathermy was then instituted. 
Roentgen examination January 4, 1938 showed 
the complete absorption of the shadow. In 
eight weeks there was complete function with 
no complaints. 

Case ur. H.S., male, age 51, complained 
of discomfort followed by pain in abduction of 
the right shoulder of three days’ duration. 
Examination revealed deep tenderness over the 
great tuberosity of the right humerus. Abduc- 
tion was limited by pain. Internal and external 
rotation were free. The patient was a dentist, 
and short wave diathermy was given for symp- 
tomatic relief to enable him to continue his 
professional duties for that day. Following one 
treatment, much of the distress was relieved 
and he desired to continue on this form of 
therapy. Treatments were given three times a 
week. In two weeks the patient was without 
symptoms. The area of calcification in the 
supraspinatus tendon was nearly absorbed. 


As in Case 111, these deposits have been 
shown by Codman’ to be in the tendinous 
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Fic. 3. Case 11. Area of density n joint cap- Fic. 4. Complete absorption as result of con- 
sule about external condyle of femur. servative treatment. 
Result of trauma. 


Fic. 6. Same shadow after conservative treatment by 
short wave diathermy. Marked absorption had 


taken place. 


Fic. 5. Case 111. Calcified deposit in supraspinatus 
tendon. 
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insertion of the supraspinatus muscle 
or in the shoulder capsule, since these two 
structures are so intimately blended in the 
region of the trochanter. Mumford? has 
clearly shown some of the favorable results 
to be expected with diathermy. Here it 
was chronic occupational trauma rather 
than sudden injury that caused the joint 
manifestations. 


COMMENTS 


The exact process by which traumatized 
tendon fibers calcify and often later ossify 
has not been clearly demonstrated. Klotz® 
pointed out that calcium soaps may be an 
intermediate step between the fatty acids, 
a disintegration product, and the final 
calcium deposits. The chemical analyses of 
these deposits have not varied greatly in 
the reports of many writers. A physico- 
chemical process may occur, according to 
Karsner,® in which the necrotic material 
attracts calcium and the precipitation 
depends upon carbon dioxide concentra- 
tion. The ready response to hyperemia 
with added nutrition to these devitalized 
tissues tends to show that the latter may be 
correct. Hyperemia induced by short wave 
diathermy has been shown in these case 
reports to result in an early absorption of 
the deposits. The pathologic findings in one 
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case revealed active chronic inflammation. 
There is nothing to justify the assumption 
that calcification would be the result of 
these cellular changes. With the rapid 
response to diathermy, fewer pathologic 
and chemical studies will be available. 


CONCLUSIONS 


1. Three cases of calcifying tendinitis 
are presented. 

2. It is probable that the process in the 
three joints of different location are 
identical. 

3. Recognition of the chemical and 
pathologic changes provides a good ex- 
planation for the favorable responses to 
conservative treatment. 

4. In the type of heterotopic bone forma- 
tion resulting from osteoblastic prolifera- 
tion, surgical removal is usually necessary. 
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CHONDROSARCOMA OF THE STERNUM#* 
REPORT OF A CASE 
Howarp H. BrapsHAw, M.D. AND RIcHARD J. CHODOFF, M.D. 


PHILADELPHIA, PENNSYLVANIA 


of the sternum are exceedingly being either sarcomata or metastatic ma- 


Mor the. ste cartilaginous tumors primary cartilaginous growths, the rest 
rare. In 1932, Heuer! reviewed the lignancies. Thirty-four radical operations 


Fic. 1. X-ray taken March 1, 1938, showing soft tissue mass in superior 
mediastinum. 


literature on neoplasms of the sternum and__ were carried out in these thirty-eight cases 
reported a case of chondromyxoma of the and the immediate operative mortality was 
sternum, which, although histologically 23.5 per cent. Of the remaining twenty- 
benign, gave rise to local and mediastinal three cases the end results were given in 
metastases one year later. Heuer’s case was_ only thirteen. Nine of these showed recur- 
the thirty-eighth reported malignancy of rences within two years and six died in that 
the sternum. Of these, only four were time. 
* From the George P. Muller surgical service, Jefferson Medical College Hospital, Philadelphia. 
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Roberg? in 1935 reported a case of 


“chondroma”’ in a woman of 39. Radical 
resection of the upper sternum and ribs 
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Physical examination was negative except 
for the finding of a firm, fixed mass, about the 
size of a lemon, over the inner ends of both 


Fic. 2. Photomicrograph (X 100) of section from margin of tumor. 
The growth is cellular and is made up of undifferentiated cartilage 
cells. 


was carried out. The diagnosis histologi- 
cally was chondroma with partial transition 
to sarcoma. Local recurrence and _ pul- 
monary metastases occurred within one 
year. This author stressed the uncer- 
tainty of character of primary cartilaginous 
tumors and the difficulty in determining 
the prognosis. 

Because of the rarity of the condition we 
are reporting the following case of chondro- 
sarcoma of the sternum. 


CASE REPORT 


M. B., female, aged 49, entered Jefferson 
Hospital on March 14, 1938 complaining of a 
mass over the upper end of the sternum. This 
had been present for four years, following a fall, 
and had been growing slowly since it first 
appeared. In 1935 a course of x-ray therapy 
was given, following which the mass remained 
stationary in size. In the previous year, how- 
ever, the mass had again been growing slowly. 
There was no history of difficulty in breathing 
or swallowing. No cough or expectoration was 
present. Very occasional pains were noted in 
the suprasternal notch. 


clavicles and the upper end of the sternum. 
X-ray examination on March 1, 1938 showed an 
indefinite soft tissue mass in the anterior por- 
tion of the superior mediastinum. The lung 
fields were clear. 

On March 16, operation was performed under 
endotracheal cyclopropane-ether-oxygen anes- 
thesia. A curved incision, with the concavity 
upward, was made across the upper sternum 
and the medial ends of both clavicles. The 
clavicular portions of the sternomastoid and 
pectoralis major muscles were separated from 
the manubrium and clavicles. A soft cystic 
swelling was encountered and a biopsy for 
frozen section taken. This was reported as sug- 
gestive of malignancy. Blunt dissection was 
then carried out behind the manubrium, 
separating the mass from the upper mediastinal 
structures. Openings were made in the second 
interspace on both sides and the pleurae and 
mediastinal structures separated from the 
posterior aspect of the sternum. The internal 
mammary arteries were ligated. The upper 
portion of the sternum, containing the mass, 
and the inner ends of both clavicles were then 
removed en bloc with a Gigli saw. The left 
pleural cavity was accidentally opened during 
the procedure. The opening was immediately 
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sutured. The incisions were closed, leaving one 
rubber drain under the skin. The pneumothorax 
was immediately aspirated. The patient left 
the operating room in good condition. 

Pathological Description. The tumor was a 
firm, nodular mass which included the upper 
end of the sternum and the attached ends of 
both clavicles. The greater portion of the upper 
end of the sternum was replaced by a firm, 
nodular growth which had the appearance and 
consistency of cartilage. Some areas were very 
soft and hemorrhagic. The lower portion of the 
sternum appeared normal. No evidence of 
involvement of the clavicles could be 
demonstrated. 

Microscopic sections showed largely cellular 
cartilage and fibrous tissue which formed dis- 
tinct nodules. In some areas the cartilage cells 
were large, hyaline and adult in type but in 
other areas the bizarre type of nuclei suggested 
myxomatous tissue. The connective tissue 
stroma was very vascular in areas. Some 
nodules of cartilage could be observed in the 
attached muscle tissue. 

While the greater portion of the growth was 
composed of cartilage, because of the cellular 
nature and the involvement of the surrounding 
tissues the lesion was considered malignant. 

The diagnosis was chondrosarcoma of the 
sternum. 

Postoperative Course. On March 18, 1938, 
x-ray of the chest showed evidence of a hydro- 
pneumothorax on the left side with displace- 
ment of the heart to the right. On March 19, a 
brace was applied to keep both shoulders from 
falling inward, because of lack of clavicular 
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support. A moderate degree of dyspnea and 
cyanosis developed and signs of a large collec- 
tion of fluid in the left pleural cavity appeared. 
On March 28, stereoscopic x-rays of the chest 
revealed a density throughout the left chest 
with displacement of the heart to the right. 
On March 30, the left pleural cavity was tapped 
and 550 c.c. of serosanguinous fluid removed. 

The hydrothorax gradually cleared up, 
although the convalescence was further com- 
plicated by bilateral femoral phlebitis. The 
patient was discharged with the wound well 
healed on May 3, 1938. 

The patient was last seen at the beginning of 
February, 1940, twenty-three months after 
operation. The scar was well healed and there 
was no evidence of local recurrence. The brace 
had been discarded and there was no deformity 
and no impairment of motion of the arms. 


SUMMARY 


1. A case of chondrosarcoma of the 
sternum is reported. 

2. The operative technique is described. 

3. The fact that the inner ends of both 
clavicles were removed without any im- 
pairment of function is noted. 
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CARCINOMA ORIGINATING IN AN OBSTRUCTING 
GASTRIC ULCER* 


CASE REPORT 


DonaALp C. COLLINS, M.D., F.A.C.S., 


Frank J. LEAVITT, M.D. 


AND 
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ECAUSE recent articles** have stated 
that gastric ulcers seldom if ever 
become malignant, we wish to submit 


Fic. 1. Twenty-four hour roentgenogram show- 
ing almost complete gastric retention by an 
obstructing ulcerating pyloric lesion. 


the following brief case report. We agree 
with MacCarty’s many contributions!*7 
that a gastric ulcer should be viewed as a 
possible premalignant lesion and should be 
treated accordingly. All uncomplicated 
gastric ulcers must first be given an ade- 
quate trial under medical treatment in a 
hospital bed, for a period varying from six 
to eight weeks. If, after the expiration of 
that interval, epigastric abdominal distress 
still persists, or melena and hematemesis 
continue, or the gastric roentgenogram 


shows no evidence of healing, prompt 
surgical measures are indicated. Either an 
intractable gastric ulcer or an ulcerating 


Fic. 2. Gross specimen, showing a large ob- 
structing gastric ulcer near the _ pylorus. 
The ruler is placed at the pyloric end of the 
stomach. a, obstructed pylorus. B, site of the 
carcinomatous change originating from the 
margin of the ulcer. 


gastric carcinoma is present, and medical 
measures will not suffice. 

Five-year follow-up studies in unselected 
cases of gastric carcinoma, show that only 
I to 5 per cent of the original group 
remained alive. Thus, the only hope of 
saving more of these individuals must lie in 
the direction of earlier recognition and 
prompt treatment of the premalignant and 
early malignant lesions. Particularly valu- 
able has been the contribution of Alvarez 
and MacCarty! basing the probability of 
malignancy on the diameter of the gastric 
lesion. 


*From the Departments of Surgery and Medicine and the Pathology Laboratory, Presbyterian Olmsted 
Memorial Hospital, Hollywood. Presented before the staff meeting of the hospital, September 27, 1938. 
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CASE REPORT 


Mrs. R. E., white housewife, aged 68 years, 
entered the Presbyterian Olmsted Memorial 
Hospital on September 10, 1938. 


She complained of inability to eat, weakness, 
anorexia, epigastric fullness and distress, which 
had begun about six months before. 

She had taken some proprietary drugs for 
the relief of the vague abdominal distress, but 
it had gradually increased and was partially 
relieved by food. One month before admission 
anorexia and increasingly marked regurgitation 
of solid and then liquid foods, together with 
severe epigastric distress had occurred. 

The patient weighed 115 pounds, having lost 
9 pounds in six weeks. Blood pressure was 
148/70. A small palpable mass in the right 
epigastrium was questionable. 

Urine analysis was negative. The red cells 
numbered 4,000,000 per cu. mm., the white 
cells 6,350, with polymorphonuclears 54 per 
cent, lymphocytes 40 per cent, and monocytes 
6 per cent. Hemoglobin was 66 per cent 
(Sahli). Coagulation time was 31% minutes 
(Boggs). 

Roentgenologic study of the stomach (by 
Dr. E. N. Liljedahl) revealed a practically 
complete twenty-four hour gastric retention of 
the barium meal by an obstructing ulcerating 
lesion at the pylorus. (Fig. 1.) 


Collins et al.—Gastric Carcinoma American Journal of Surgery 689 


Abdominal exploration (Sloan incision) re- 
vealed an obstructing gastric lesion at the 
pylorus, about 3.5 cm. in diameter, situated on 
the anterior wall and involving the lesser 


1G. 3. H. and E. stain. Typical low power area of the carcinoma. Note lack 
of glandular formation. The protoplasm of the malignant cells stains a deep 
pink, indicating that possibly this neoplasm arose from the parietal cells 
of the stomach. (xX 100.) 


curvature. An exploratory gastrotomy with the 
palpating finger revealed a large obstructing 
gastric ulcer with one small area of marked 
firmness in its margin that extended toward the 
base of the ulcer. In view of these findings, and 
on account of the patient’s advanced age, a 
posterior Polya-type gastric resection was per- 
formed, according to the Gray and Balfour 
technique.? Approximately 10 cm. of the distal 
portion of the stomach, including the pylorus 
and the proximal centimeter of the duodenum, 
was resected. (Fig. 2.) 

The pathologic report (by Dr. V. L. Andrews) 
confirmed the large ulceration, which measured 
314 cm. in diameter and involved the inner 
part of the pyloric ring. For the most part the 
edges were elevated, slightly undermined. The 
base was quite smooth, as was the serous coat 
except for the manipulation of surgery. There 
was nothing indicative of malignancy on the 
serous coat. 

Section through the base showed in the 
central part a small area of about 1 cm. a little 
firmer and with a pearly gray surface on the 
cut section. This could have been a beginning 
malignancy. Surrounding the ulcer and over 
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the inner surface of the stomach the mucosa 2. We believe in the fundamental con- 
was somewhat hypertrophied, but no other cepts of Wilson and MacCarty that gastric 
ulcerations were present. ulcers may become carcinomatous. 


Fic. 4. H. and E. stain. High power appearance of a portion of the carcinoma. 
Cells show irregularity in size and shape with deep pyknosis of the nuclei. 
There are large collections of lymphocytes and plasma cells scattered 
throughout the neoplasm. (X 440.) 


Sections from two parts of the tumor showed 3. We wish to stress, that despite recent 
a definite carcinomatous condition, with epithe- contributions in the medical literature to 
lial cells infiltrating in small groups and strands. the contrary, gastric ulcers are a definite 
They were irregular in size and shape but premalignant lesion. 
stained rather deeply. The protoplasm was 
pink and granular. There was no attempt at 
gland formation. An extensive lymphocytic 
infiltration was present throughout. Because 1. Atvarez, W. C., and MacCarrty, W. C. Sizes of 
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ATRAUMATIC RETHREADABLE SURGICAL NEEDLES 


STANFORD W. MULHOLLAND, M.D., F.A.C.S. 


Instructor in Urology, University of Pennsylvania School of Medicine 


PHILADELPHIA, PENNSYLVANIA 


day, to eliminate resistance and insure 
smooth performance. Why not make 


mere is the vogue of the 


Nett 


the operator. The needle is essentially the 
same now as when invented centuries ago: 
a sharp pointed shaft with an eye placed at 


Fic. 1. Method of flattening, stamping and rolling blunt end of needle to form 
retaining unit for suture. 


the principle applicable to surgical sutur- 
ing? The sewing together of tissues is one 
of the oldest and most fundamental surgi- 
cal procedures. The implements are the 
needle and the thread. The suture has many 
forms due to the needs and the whims of 


the blunt end through which the suture 
passes at right angles to the shaft. 

To avoid trauma and handle tissues with 
care is agreed to be the secret of successful 
surgery. A doubled piece of catgut plus the 
thickness of a needle can be an abrupt 
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sizable mass to pull forcibly through the 
tissues in the process of bringing these 
surfaces together. 


Fic. 2. Suture threaded into needle, tied into 
knot which is withdrawn inside needle. 


We have seen frequent discussions of the 
relative value of various suture materials 
and the tissue reaction they produce. We 
might also concern ourselves with the 
tearing apart of fibrous tissue bundles, the 
separation of fasciculi of muscle cells, or 
the pulling apart of epithelial tissue masses. 
Small hematomas of varied significance no 
doubt result from this forcible separation 
of cellular elements. The increased pain 
from tissue pull in emergency suturing, 
where little or no anesthesia is used, should 
also cause consideration of the trauma 
—_ by a doubled thread of suture 


matérial and the thickness of the needle. 


Often one has a needle carefully placed in © 


the edges of a wound to approximate two 
delicate tissues, only to have the after- 
coming suture tear out as the thick doubled 
material is pulled through. 

The atraumatic needle is already part of 
our armamentarium. But because most 
such needles are not easily rethreadable, 
they are not used routinely. A practical 
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rethreadable suture would doubtless lead 
to more widespread use of atraumatic 
needles, but it should be able to be manu- 
factured by mass production rather than by 
hand and should also be easily handled, 
quickly threaded, with no loose parts 
to become misplaced or dropped. The 
two needles described here meet these 
requirements. 

Needle I. (Fig. 1.) The rethreadable, 
retaining portion or eye of the needle is as 
usual at the blunt end of the shaft. The 
process of moulding this end is accom- 
plished by flattening out the shaft for a 
short distance in the manner shown in 
Figure 1 (1 and 2). A blank is made in 
which the upper margins of the flattened 
surface curve inward to converge with the 
shaft of the needle. The other extremity of 
the flattened area has semicircular areas 
punched out, leaving three prong-like 
projections. (Fig. ta.) This stamping is 
then rolled on itself so that the flattened 
area becomes cylindrical. The cylindrical 
portion is continuous with and of the same 
size as the body of the needle. The small 
projecting prongs are bent on themselves 
so that they are directed inward toward the 
lumen of the cylinder. The two curved 
areas at the upper portion of the cylinder 
fit together, forming the eye of the needle 
in the side of the shaft. (Fig. 1-3 and 4.) 
The needle is threaded easily by pushing 
the suture through the opening at its distal 
end. It comes out through the eye as 
indicated in Figure 2-1. A knot is then tied 
inthe suture material, the redundant end 
cut off, and the suture withdrawn back into 
the shaft of the needle as indicated in 
Figure 2-3. 

Needle II. (Fig. 3.) This needle is 
simply a modification of the previous one. 
Perhaps it will be more easily manufac- 
tured. The formation of a blank by the 
flattening out of the blunt end of the shaft 
is the same as that described in the previ- 
ous example. However, rather than make 
projecting elements at the distal end, small 
prongs are formed in the flattened material 
as indicated in Figure 3b. These prongs are 
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bent inwardly. A cylinder is made as 
described in the previous Figures 1 and 2. 
The needle is threaded in the same manner 
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a wax, cellulose, or bakelite moulded swell- 
ing to be formed around the extreme end 
of the suture. A metal sleeve clamped 


-secticon 


Fic. 3. Needle stamped with prongs inside of cylindrical end to hold suture in 
place. 


with the drawing of the knot or other 
enlarged retaining device tightly against 
the flaps that have been bent inward from 
the sides of the cylinder. (Fig. 3-3 and 4.) 

It will be noted that there is no sleeve or 
adjustment of locks that anchor the catgut 
into the needle as has been described by 
other writers.!! The method of holding the 
catgut inside the needle is accomplished 
by the simple procedure of knotting the 
end. The knot can be displaced by a fine 
awl, forcing it back toward the open eye of 
the needle in the side of the shaft. Many 
other methods for enlarging the end of the 
suture have been suggested. The simple 
formation of a knot, however, is the oldest. 
Others consist of applying a hot cautery 
causing distortion of the end of a catgut 
suture. Logan, and later Everett, suggested 


around the suture and then withdrawn into 
the shaft of the needle was also suggested 
by the latter writer. 

The needle does not have any groove on 
the side from which the catgut can slip.” 
Nor does it clamp fast to the catgut so that 
the suture cannot be removed for rethread- 
ing (Bigelow, Gaillard, Ovington, Lukens, 
and Quint). The needle is rethreadable and 
simple to manufacture. Both of the needles 
have the strength at the blunt end or eye 
increased rather than decreased by the 
method of manufacture. The cylinder 
makes for more resistance than a single bar 


shaft. 


CONCLUSION 


There is a definite need for a practical 
atraumatic rethreadable needle. The ideas 
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for manufacture here presented are feasible +4 
and seem to solve the major difficulties. 


REFERENCES . Lukens, C. D. U. S. Patent 1,122,210. Dec., 1914, 
1. BiGeELow, James. U. S. Patent 1,250,114. Dec., . McCuure, W. L. U. S. Patent 1,757,129. May, 
IQI7. 1930. 
2. Epwarps, Tuomas. U. S. Patent 784,995. March, g. Ovincton, E. J. U. S. Patent 1,564,012. Dec., 1925. 
1905. 10. Quint, E. A. U. S. Patent 1,636,615. July, 1927. 
3. Everett, SAMuEL. U. S. Patent 856,686. June, 11. Soutrar, H. S. U.S. Patent 1,613,206. Jan., 1927. 
1907. 12. WATSON, JOHN. U. S. Patent 221,638. Nov., 1879. 


HEMATURIA never should be treated as an ailment in itself but as a 
symptom of more serious trouble. The causes of hematuria are numerous, 
and its diagnosis and treatment do not belong to the realm of minor surgery. 


A RATIONAL SCALPEL* 


DeBAKEY, M.D. 


NEW ORLEANS, LOUISIANA 


HE cerrect use of the scalpel is one of _ be held within restricted limits in order to 


the first technical principles learned 
by the surgeon. That the handle 


sever tissue with the belly of the blade. 
Actually the scalpel can be held at angles 


ia 


Fic. 1. Diagrammatic illustrations of a, conventional scalpel and B, type proposed. a, conven- 
tional scalpel which must be held at angles varying between approximately 15 degrees and 
45 degrees in order to sever tissue with the belly of the blade. B, proposed scalpel with blade so 
shaped that the cutting edge forms an almost 180 degree curve at its end. Such a scalpel permits 
severance of tissue with belly of the blade at angles varying between approximately 15 degrees 


and go degrees with the surface to be cut. 


should be held so that the cutting is done 
by the belly of the blade is common knowl- 
edge. Yet this surgical maxim is not 
generally realized. This becomes obvious 
upon considering the types of blade usually 
employed. 

The scalpel most commonly used by the 
surgeon consists of the handle with a blade 
characterized by one of the two general 
forms of cutting edges: (1) the bistoury 
type in which the gradually tapering 
straight cutting edge forms a long sharply 
pointed blade; and (2) the belly type in 
which the sharpened edge follows a grace- 
ful curve to a relatively blunt point. The 
former is used in making stab incisions and 
the latter is employed for practically all 
other purposes. The obvious disadvantage 
of this latter type of scalpel is that it must 


varying between approximately 15 degrees 
and 45 degrees with the surface to be cut. 
If the scalpel is held at an angle greater 
than 45 degrees, severance of tissue is no 
longer performed with the belly. of the 
blade. Thus it permits variations of about 
30 degrees. (Fig. 14.) While this is not 
significant in the majority of imstances 
where the knife can be used in open areas, 
it becomes a real objection in those cases 
where severance of tissue must be done 
through deep wounds. In the latter instance 
because the limited space does not permit 
the scalpel to be held at the proper angle 
with the surface to be cut, actual severance 
is usually performed with the tip of the 
cutting blade. 

With this view in mind and in an at- 
tempt to obviate this objection, a scalpel 


* From the Department of Surgery, School of Medicine, Tulane University, New Orleans, La. 
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has been devised which is considered more 
rational. The blade is so shaped that the 
cutting edge forms an almost 180 degree 
curve at its end. (Fig. 1B.) Such a scalpel 
permits severance of tissue with the belly 
of the blade at angles varying between 


DeBakey—Rational Scalpel 


JUNE, 1940 


approximately 15 degrees and go degrees 
with the surface to be cut. (Fig. 1B.) The 
obvious advantage of this greater “bellied” 
blade is that it allows the surgeon to incise 
rationally at practically any angle it may 
be necessary to hold the scalpel. 


#6 


FRACTURES involving sinuses are potentially the cause of infection 
which may proceed from the sinus itself to the adjacent soft parts. The 
rationale of the treatment is the reduction of the fractures and the protec- 
tion of the sinuses, which is carried out by a rhinologist. 


OBSTETRIC DELIVERY FORCEPS 


Francis A. LA BrEcK, M.D. 


EAU CLAIRE, WISCONSIN 


cal delivery, a physician is con- 

fronted by a dual challenge. First, 
he must provide the parturient patient a 
method of safe, speedy and effective 
delivery of her offspring with a minimum 
of pain. And, secondly, he must give the 
child the guarantee of a life with a body 
and form free from any defects of the 
physician’s making. In normal, spontane- 
ous deliveries these challenges are easily 
met. However, in abnormal cases the 
hazards and challenges are great and 
success in handling of the cases is depend- 
ent not alone upon the knowledge and 
judgment of the physician attending, but 
upon the equipment at hand and dexterity 
in Its management. 

From earliest times, the obstetrical 
forceps has been one of the most effective 
agents, when properly used, of reducing 
both maternal and fetal mortality. Since 
obstetrical forceps were first introduced by 
the Chamberlen family in 1584, their use 
has increased, until in 1931 at the White 
House Conference it was reported by 
Plass? that, in a series of 145,812 deliveries, 
the incidence of forceps deliveries was 17.9 
per cent. 

In addition to the four main types of 
female pelvis, the gynecoid, the android, 
the anthropoid and the platypelloid (or 
flat) forms, as reported by Caldwell and 
Moloy,* there is a series of intermediate 
forms more difficult to recognize unless 
their anatomic relationship to the parent 
type is observed and recognized. 

If the androidand anthropoid pelvic type 
is recognized, the obstetrician may find 
that delivery can be effected with greater 
ease by delivery of the head with forceps in 
the persistent occipitoposterior position as 
compensatory space exists in the posterior 
pelvis. It is mechanically wrong to attempt 


ee the conduct of an obstetri- 


the rotation of the fetal head from a wide 
diameter through a narrow one. The same 
principle holds in the delivery of the 
after-coming head in a version and breech 
extraction. Therefore, it is logical to rotate 
the head to an occipitoposterior position 
in the inlet itself, if this is possible, in order 
to deliver the head in the occipitoposterior 
position. 

With the forceps now in use, the diffi- 
culty is primarily that there is no chance 
for the head to rotate because of the tight 
grip which the operator has on the ex- 
tremely rigid forceps handles. When trac- 
tion is applied, the harder the operator 
pulls on the forceps, the harder he grips the 
handles. By so doing, he loses the sensation 
of the head within the blades which other- 
wise enables him to revolve the head to the 
larger and more favorable position within 
the pelvis in its descent. 

The new forceps here presented re- 
sembles DeLee’s modification of the Simp- 
son forceps. It is just as easily applied and 
the blades are thinner; thus, it will occupy 
less space in the birth canal. The possi- 
bilities of free rotation with flexion and 
extension of the head, as well as the inser- 
tion of an elastic mechanism for the 
purpose of overcoming the friction of the 
head, is the goal sought. Consequently, this 
new forceps may well be considered entirely 
new in principle and design. 

The swivel or ball joint bilaterally frees 
the head from any hindrance traceable to 
rotation, flexion or extension due to the 
pull of the physician. The head can 
gradually and fully turn automatically 
to conform with the diameters of the birth 
canal in spite of the direction of the 
pull exerted upon it. The rotation of the 
head is due to the pressure of the soft 
portions of the mother’s body, especially 
posteriorly. 
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It is possible to prevent any hindrance to 
the free rotation, flexion or extension of the 
head by the use of the described forceps 


grip, thus enabling the replacement of 
natural labor powers by a forceps operation 
made to conform as closely as possible with 
natural conditions, and in a manner which 
might be considered entirely new. 

The entire forceps is constructed as 
lightly as possible. This applies especially 
to the spoons, the thickness which is less 
than that of other forceps blades. This has 
been made possible by using solid blades. 

The forceps has another advantage. It is 
especially equipped to manipulate one of 
the abnormal positions, occiput posterior 
position to occiput anterior position, or 
vice versa, when indicated. This is accom- 
plished by rotating the head 180 degrees, if 
necessary, with one application. While this 
rotating movement is in progress, the 
blades automatically turn themselves to 
accommodate the new pelvic position, and 
also automatically adjust themselves to the 
pelvic curve. Delivery can be completed 
without removing or changing the first 
application of the forceps. De Lee,* using 
his own modification of Simpson’s forceps, 
makes four different applications on the 
head to rotate 180 degrees. 

A lock is provided in the shank to hold 
the forceps blades in a fixed position. This 
can be released by the operator after 
application of the forceps, thus allowing 
automatically free movement of the blades 
and the head during rotation and delivery. 

It is unnecessary to provide blades with 
a pelvic curve in them since there is no 
pelvic curve in the head itself. There is no 
reason why the blades should be curved in 
the direction of the pelvic axis when they 
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are smaller than the head. The new blades 
are designed to fit the head and all 
curves are cephalic curves. The blades auto- 


matically adjust themselves to the pelvic 
curve by the joint near the center, which 
assists the blades automatically to adjust 
themselves to the pelvic curve during the 
movement of rotating from the occiput 
posterior to occiput anterior position for 
delivery. 

An obvious feature of the use of this new 
instrument is the fact that a second ap- 
plication of the forceps is not required dur- 
ing or after rotation has been completed. 


CONCLUSIONS 


The new forceps has the following 
advantages: 

1. It is as easily applied as the Simpson 
forceps. 

2. It is so constructed that when in 
place and locked, as traction is applied, the 
head is free to flex, extend or rotate to 
follow easily through the birth canal. 

3. It facilitates the movement of the 
head along the longitudinal axis of the 
generative canal. 

4. It reduces the pressure of the spoons 
to a n.inimum and equalizes the distribu- 
tion of pressure in all parts of the birth 
canal during traction. 

5. It eliminates the stiff bond between 
the head of the child and the hand of the 
physician since the head can extend, flex or 
swing as the pelvic curvature requires. 

6. It is simply constructed, for safe 
manipulation and asepsis, but possesses 
axis traction advantages. 

7. It requires but one application to 
rotate the head from an occiput posterior 
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position to an occiput anterior position (or 
vice versa), thus eliminating more chances 
of infection and trauma to mother and 
child. 

8. It prevents the possibility of the 
head reverting back to its original position 
during the change of forceps. 

g. The thumb screw on the right handle 
allows the operator to open or close the 
blades for a larger or smaller head. 

10. The blades can be locked on the 
head by turning the outer handle right or 
left one-quarter turn. 

11. The forceps blades can be locked in 
any desired pelvic curve before or during 
the application of the forceps. The locks 
can be easily released at the will of the 
operator. 
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The author wishes to express his gratitude 
to the following obstetricians who have ac- 
cepted the new forceps for trial and given time 
and effort in the various stages of its develop- 
ment. Drs. Paul Titus, N. J. Eastman, John 
W. Harris, A. H. Lahmann, H. H. Cummings, 
J. B. DeLee, Fred L. Adair, William Dieck- 
mann, R. M. Grier, William E. Caldwell, H. 
C. Maloy, Hugh J. Tunstead, A. B. Hunt, 
R. D. Mussey. 
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A STRETCHER SPLINT FOR SAFELY TRANSPORTING THE 
INJURED 


Gorpon Monroe Morrison, M.D. 


SAN MATEO, CALIFORNIA 


ERY important and yet almost 
universally inadequately managed 
is the problem of transporting the 


It was several experiences with badly 
injured skiers on the mountain slopes that 
made the author realize the importance of 


Fic. 1. Model of splint with wooden mannikin. Section cut away to show traction springs. Head 
sling is not necessary as dependent position supplies sufficient countertraction. 


injured from the site of accident to the 
place of treatment. The damage done in 
transporting these injured people cannot be 
accurately estimated, but without doubt is 
considerable. Many people lose their lives 
through well meant but unskilled handling 
after injuries to bones and joints. 

The football player who injures his neck 
and is carried off the field without protec- 
tion of the cervical cord is sometimes dead 
by the time he reaches the side lines. 
Simple fractures are often compounded and 
traumatic shock is multiplied by ineffective 
means of immobilizing and protecting the in- 
jured during transportation. Serious added 
insult too often occurs between the ambu- 
lance and the x-ray table or even on the 
x-ray table. 


these problems, and that confronted by 
major fractures in a person requiring 
transportation, his M.p. degree and or- 
dinary facilities made very inadequate 
splints. 

Present day equipment is far behind the 
present day accidents with their multiplic- 
ity of injuries and severe shocking power. 
The ordinary stretcher is helpful but 
inadequate, and when on extremely rare 
occasions a Thomas splint is available it ts 
also helpful but in the hands of other than 
an expert may do harm and complicate 
handling. This equipment even if complete 
and available, as it very rarely is, pro- 
vides little help in multiple injuries, 
and is especially inadequate in vertebral 
injuries. 
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In designing the stretcher splint here 
presented a hypothetical case of multiple 
injuries was considered, 1.e., fractures of the 
vertebrae, pelvis, long ones of the arms 
and legs. The requisites for transporting 
each individual fracture problem were 
studied and a simple splint satisfying all 
requirements evolved. 

A tabulation of these 
follows: 

1. Vertebrae fractures and dislocations 
(cervical, thoracic or lumbar): Immobiliza- 
tion with hyperextension, with or without 
traction. 

2. Pelvic fractures: Rigid support with 
traction. 

3. Extremities (long bones of arms and 
legs): Immobilization with traction and 
countertraction. 

4. X-rays: Adequate two directional 
views should be possible without disturbing 
the patient. 

5. Multiple fractures: These should be 
handled concurrently without extra equip- 
ment. 

6. Simplicity: The apparatus should be 
“layman-proof.”’ 

All these requirements were found to be 
satisfied by the device. 

The splint consists of a double plyboard 
frame about the size of a stretcher with the 
upper board gently arched and means of 
attaching traction to arms and legs. 

The arched board provides hyperexten- 
sion and thus gives protection for spinal 
injuries. This arch also provides a means of 
countertraction when traction is applied to 
ankles and wrists. Traction is made by long 
coil springs concealed between the boards 
which are so arranged that a pull of 10 
pounds for legs and 5 pounds for arms is 
automatically obtained when the springs 
are attached to the extremities by Delbet 
knots or the Collins hitch. 

It is also possible to apply head traction 
by using a chin occiput sling tied to the 
front of the splint. The splint can be placed 
on the x-ray table without disturbing the 
immobilization or traction and pictures 
taken by placing the films under or be- 


requirements 
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tween the boards. A roentgenologist was 
consulted in designing this device and his 
enthusiastic approval was quite apparent. 


Fic. 2. Stretcher showing the manner of attach- 
ing traction to arms and legs. The ropes lead 
from springs between the body of the 

- stretcher. 


Use of the splint requires no diagnostic 
ability on the part of the ambulance at- 
tendant and instructions are simple. The 
patient is placed on his back on the 
stretcher which, by virtue of moderate 
hyperextension, protects the spinal cord 
and provides countertraction for the limbs. 
The ankle straps are applied and traction 
and countertraction thereby obtained. Ro- 
tation is prevented by tying the boot to the 
center spline. If there is injury to the upper 
extremity, the wrists can also be fastened 
to the traction mechanism. Thus by plac- 
ing the patient on this stretcher in a 
certain easily learned manner, practically 
any fracture is immobilized and put in 
adequate traction and countertraction. 
Transportation hazards are minimized, 
x-rays are taken without difficulty and the 
vital spinal cord is protected. 


SUMMARY 


A stretcher for transporting the injured 
is described which in an almost automatic 
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fashion immobilizes and places in con- There is no necessity for the first aid 
trolled traction and countertraction any crew to make a diagnosis as there is only 
long bone fracture. At the same time one way to position the patient regardless 
vertebral fractures are placed in sufficient of the injury. 

hypertension to protect the cord and X-rays may be taken without taking the 
prevent increase in deformity. patient out of the stretcher. 


Tue fundamental principle involved in the treatment of fractures of 
the clavicle is traction. In the absence of traction the pull of the pectoral 
and scapular muscles and the weight of the arm will drag the shoulder 
mesially and will cause overriding or upward or downward deformity of the 
fragments. 


Tue brief excerpts in this issue have been taken from “‘ Minor Surgery” 
by Frederick Christopher (Saunders). 
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THE HISTORY OF LINGUAL CANCER 


Hayes E. Martin, M.D. 


Attending Surgeon, Memorial Hospital 


NEW YORK CITY 


ANCER of the external parts of the 
body (skin, breast, external genitalia) 
is mentioned by the earliest medical 

writers, who recognized it as a definite 
disease entity. The first application of the 
term “cancer” (or rather the Greek 
“karkinoma’’) to malignant neoplasms is 
generally credited to the Hippocratic 
school, although this source is apocryphal. 
In any event, long usage of the term had 
already obscured its derivation by the time 
of Galen (A.D. 130-200), for he explained 
its probable origin by pointing out that 
“just as a crab’s feet extend from every 
part of its body, so in this disease the veins 
are distended forming a similar figure.” 
Paulus Aegineta (A.D. 625-690) commented 
further, “But some say cancer is so-called 
because it adheres like a crab.’’ Medieval 
writers also referred to the origin of the 
term, and de Mondeville (a.p. 1260-1320) 
repeated these comparisons and added one 
of his own—that a cancer progresses “en 
rongeant” like the crab which walks 
backward and to the side as well as 
forward. 


TONGUE CANCER IN THE MEDICAL 
LITERATURE PRIOR TO THE 
EIGHTEENTH CENTURY 


The curious lack of specific mention of 
tongue cancer in the medical literature 


prior to the seventeenth century has 
already been noted by others. Certain por- 
tions of the Ebers Papyrus (about 1500 
B.c.) have been interpreted as including 
directions for the treatment of “eating 
ulcer” of the gums and “illness of the 
tongue,” which may refer to cancer. This 
document written in hieratic script is 
concerned mainly with therapeutics, and 
various diseases are listed (without further 
description) and their remedies prescribed. 
In the few significant medical writings of 
the first thousand years of the Christian 
era, cancer in general is frequently, though 
rather vaguely, mentioned, but there is no 
direct reference to this disease as affecting 
the tongue. So far as is known, the first 
definite published report of a case of 
lingual cancer was made by an English- 
man, Alexander Reade, in 1635. 

At first glance it may seem remarkable 
that there should be so little mention of 
lingual cancer in the early medical litera- 
ture, since today cancer of the tongue 
makes up between 2 and 3 per cent of all 
human cancer and is responsible for about 
I to 2 per cent of all cancer deaths. Butlin, 
among other writers, interpreted this nega- 
tive historic evidence as indicating that 
cancer of the tongue was relatively rare 
until the beginning of the seventeenth 
century. D’Arcy Power, who was of a 
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similar opinion, commented that the char- 
acteristic symptoms of lingual cancer, and 
especially those of its late complications, 
would have insured its more frequent 
recognition had the disease been as com- 
mon then as it is now. These and other 
writers have pointed out that several of the 
etiologic factors which are known to be of 
importance in the causation of present day 
tongue cancer appeared in Europe during 
the fifteenth and sixteenth centuries; 
namely, syphilis, tobacco, and distilled 
spirits (and there might also be included 
the habitual use of hot beverages such as 
coffee and tea). Although there may be 
considerable merit in these interpretations, 
nevertheless there appears to be more 
historic mention of cancer of the tongue 
than is generally believed. Furthermore, 
many of the ancient references to diseases 
of the tongue undoubtedly allude to cancer 
although this disease is not specifically 
named. 

There can be Iittle doubt that Hippoc- 
rates (B.c. 460-370), in his Prorrbeticon 
refers to tongue cancer when he states that 
chronic ulcers of the tongue are common at 
the edge and urges that an examination be 
made for the presence of sharp teeth in 
contact with such ulcers. This injunction 
was copied almost verbatim by the en- 
cyclopedist, Celsus (fl. aA.p. 178), when he 
observed that ulcers which arise at the side 
of the tongue last the longest, “‘and it must 
be looked to whether some tooth opposite 
the ulcer is too pointed, in which case the 
tooth must be smoothed down.” During 
the next sixteen centuries, comments 
regarding the tendency to long duration of 
ulcers occurring on the edge of the tongue 
and their probable origin from contact with 
sharp teeth appear so often as to suggest 
plagiarism from these original statements 
as well as personal observations (Lanfranc, 
Paré, Riverius, Bell, Gibson, Walshe, 
Pemberton, Home, Wilson). 

Galen makes no specific reference to 
cancer of the tongue, but he mentions 
“tumores duri” (hard tumors) among 
the organic diseases of the tongue which he 
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will discuss in a later book, apparently not 
now extant. | 

While it is certainly true that many of 
the medical writers of the first thousand 
years A.D. make no reference to tongue 
cancer, nevertheless on carefully perusing 
the whole texts of these medical writings, 
one Is impressed with the fact that the lack 
of more specific mention of this form of the 
disease is in keeping with the rather vague 
and abstract descriptions of cancer else- 
where in the body and, as a matter of fact, 
of all other diseases. Aretaeus (fl. A.D. 100) 
does not mention cancer at all. Orebasius 
(A.D. 326-405) refers only to cancer of the 
pudenda, testes, and breasts. Rufus, in 
commenting on the writings of Orebasius, 
refers to the various forms of cancer which 
occur throughout the body, but omits the 
tongue. Paulus Aegineta (A.D. 625-680) 
merely states that cancer occurs in every 
part of the body, but most frequently in the 
breasts of women. It is fair to assume, 
therefore, that none of the latter four 
writers had observed a case of cancer of the 
tongue. 

The field is not entirely barren, however, 
for Avicenna (A.D. 980-1037) in his Canon 
of Medicine mentions “apostema dura” 
(hard sore) of the tongue, which undoubt- 
edly alludes to cancer. Abulcasis (A.D. 
1013-1107) and Guy de Chauliac (d. a.p. 
1368) mention cancer of the tongue briefly 
in passing. Ambrose Paré (A.D. 1517- 
1590), in a passage reminiscent of Hippoc- 
rates and Celsus, is quoted as stating that 
“ulcers of the tongue may be cured by the 
same remedies as the rest of the mouth, yet 
ulcers which breed on the side of the tongue 
endure very long,” and “you must look 
whether or not there be some sharp tooth 
over against it which will not suffer the 
ulcer to heal, and if there be, then you must 
take it away with a file.” 

Riverius (A.D. 1589-1655) in his Practice 
of Physicke may be describing a cancer 
when he speaks of a case of ulcer of the 
tongue “which proceeded from the grating 
of the teeth whereupon it rested.” His 
mention of “cancerous swelling” of the 
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tongue which is “known by its hardness, 
blueness, and pricking pain” may be taken 
as an example of the confusion in the 
diagnosis of this disease which becomes so 
apparent in the following two centuries. 

Theophile Bonet (fl. a.p. 1684) appar- 
ently recognized that cancer occurred in the 
tongue, for in describing the treatment of 
ranula, he recommended that certain 
precautions be taken so as not to ““endanger 
a cancer.” 

Other writers of this period who make no 
mention of cancer of the tongue apparently 
had very little experience with this disease 
in any part of the body. John of Vigo does 
not mention cancer at all. De Mondeville, 
although he writes at great length of the 
varieties and causes, the symptoms and 
treatment of growths in such general 
regions as the upper and lower extremities 
and upper air passages, discusses no 
specific anatomic form of cancer except 
that of the breast. In his Select Medicinal 
Counsels (1678) Fernelius’ only mention of 
the subject is of two tumors in the left 
armpit which “have the show of certain 
cancerous wenns.” In his autobiography, 
Master Johann Dietz (1665-1738), a li- 
censed barber and surgeon, makes no 
mention of cancer in any form, although he 
writes extensively of his professional activi- 
ties. It is worthy of note that in many of the 
later writings where cancer of the tongue is 
specified, the references appear to be so 
casual as to give the impression that the 
writers considered the occurrence of this 
disease in the tongue in no way remarkable. 


INTERPRETATION OF HISTORIC DATA 

Although the foregoing list does not 
pretend to be complete, it is certainly 
significant that about half of these ancient 
writers make observations which can 
logically be interpreted as referring to 
cancer of the tongue, despite the fact that 
at least a third of them do not mention 
cancer at all. From present day knowledge, 
one may speculate with a considerable 
degree of accuracy as to which of the many 
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tongue lesions described were probably 
cancer. 

Only the most incredulous skeptic will 
doubt that the terms “tumores duri” and 
“apostema dura,” as employed by Galen 
and Avicenna, refer only to cancer. There 
are other somewhat ambiguous references 
which include chronic ulcers, ulcers which 
arise on the edge of the tongue, and corro- 
sive ulcers. If we assume that the diseases 
to which man is now subject have not 
markedly changed in their nature, symp- 
toms, and clinical course since that period, 
the most common chronic ulcers of the 
tongue would have been (as they are now), 
in the order of their frequency, cancer, 
tuberculosis, and syphilis. The other more 
acute and painful ulcers of the tongue of 
shorter duration (traumatic, herpatic, and 
simple inflammatory), being self-limited, 
would have caused little concern either to 
the physician or to the patient. It would 
surely be illogical to assume that tuber- 
culosis and syphilis, rather than cancer, 
were the most common causes of these hard 
chronic ulcers and tumors of the tongue so 
often mentioned in the early literature. 
Moreover, the repeated reference to the 
teeth as an inciting cause of these lesions is 
further evidence of their probable malig- 
nant character, for cancer of the tongue, 
arising at its most common site in the 
middle third of the lateral border, would 
have suggested then, as it does now to both 
the patient and the physician, an origin 
from dental trauma. 

The shorter life expectancy in the early 
Christian and medieval eras as compared to 
the modern would also undoubtedly influ- 
ence the incidence of cancer, which is 
mainly a disease of late middle and old age. 
The average length of life in the first few 
centuries A.D. ranged from twenty to 
thirty years, and by the eighteenth century 
in Europe had increased only to forty 
years. Today the life expectancy of white 
males in the United States at birth is fifty- 
nine years. In a recent study of about 550 
consecutive cases of tongue cancer at the 
Memorial Hospital in New York, it was 
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found that the average age of the patients 
was 58 and that only 3 per cent of the cases 
occurred in patients below the age of 39. 
Under these conditions, a relatively small 
percentage of people could have lived into 
the cancer age during the early Christian 
and medieval eras and, therefore, as com- 
pared to the present, the actual number of 
lingual cancers may have been small. It is 
entirely possible, however, that in these 
early periods cancer of the tongue occurred 
among people 58 years of age about as 
frequently as it does today. 

At the present time, cancer of the tongue 
and of the lip have about an equal inci- 
dence. It should therefore be significant 
that except for two or three isolated refer- 
ences to cancer of the lip and of the tonsil, 
lingual cancer is the only intraoral form of 
this disease specifically mentioned in these 
early writings. In the final analysis, the 
infrequent historic mention of tongue 
cancer should probably not be interpreted 
as indicating so rare an incidence as has 
been suggested by many writers. 


INFLUENCE OF RELIGIOUS SUPERSTITIONS 


From earliest times, the tongue has been 
associated in the public mind with the 
production of speech. Until the modern 
era, therefore, any affliction of this organ, 
with the attendant speech disability, was 
likely to be ascribed to divine punishment 
for such heinous crimes as heresy, blas- 
phemy, or clerical mayjesté.* These 


* As the result of such beliefs, excision of the tongue 
was the penalty often considered suitable for those who 
dissented from the established religious opinion. This 
mutilation was intended to prevent any further utter- 
ance of heresy. The executioner drew the tongue from 
the mouth, usually by a sharp hook, and cut off the 
protruding portion from below upward. Sometimes the 
first step in excision was to nail the tip of the tongue to 
a tree. 

The most famous case is that of the sixty Christian 
confessors of Tipasa whose tongues were excised by 
order of the Vandal king, Hunneric, in 484 a.p. Immedi- 
ately after the operation it was noted that many of 
these martyrs were able to speak, and a controversy 
arose which raged for centuries concerning the sup- 
posedly miraculous return of the power of speech. 
Victor, an African bishop, wrote a report of the event 
within two years after its occurrence. Procopius of 
Caesarea saw some of the victims years later and, in 
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practices and superstitions would naturally 
contribute to the failure to record many 
of the tongue disabilities which did occur 
as the result of natural disease phenomena. 

In 1672, Paul de Sorbate of Germany 
published a case report, that of Baron 
Vertemali, who, it is related, recognized 
with great penitence shortly before his 
death “that the cause of his cancer (of 
the tongue) was divine punishment because 
he so often abused the clergy.’ Bonet 
(1620-1689) also comments on the super- 
natural significance of this case. Such a 
superstition is also apparent in the case 
of Nestorius (fl. a.p. 430), a Syrian bishop 
who promulgated the doctrine of mono- 
physm (the single as opposed to the dual 
nature of Christ). His enemies triumphantly 
related that his tongue was eaten by worms 
as a divine punishment for his heresy. 
History does not record how the learned 
doctors of divinity finally came to agree- 
ment concerning the number of Christ’s 
natures, but it is not unreasonable to 
suppose that among Nestorius’ attending 
physicians there may have been at least 
one skeptic who, too prudent perhaps to 
risk excommunication by voicing his opin- 
ions, nevertheless suspected (as, no doubt, 


support of the miracle theory, reported that the 
tongues were cut out “as low down as the throat,” but 
that with the exception of two who had “allowed them- 
selves to hold converse with abandoned women”’ and 
therefore “ceased to speak,’’ none showed any effects 
of his punishment. Twistleton, in an admitted attempt 
to discount the “miraculous element in the history of 
the African confessors,”’ gathered together a series of 
cases of individuals who had lost their tongues by 
disease or excision, or who had been born without them, 
and who were still able to speak. Among these were a 
group of French Protestants who were condemned to 
have their tongues out before being led to the stake. 
Immediately after the operation one of them repeated 
three times, ‘“‘Le nom de Dieu soit beni.” It is a well 
known fact today that after excision of the tongue as 
far back as the anterior tonsillar pillars, the remaining 
stump and the musculature of the floor of the mouth 
develop an unusual range of motion, so that the func- 
tions of the tongue in articulation and in swallowing 
are retained to a surprising degree. Brodie, furthermore, 
pointed out that the early executioners, in general, 
removed a much smaller portion of the tongue than they 
thought. In any event, it is highly probable that the 
recoveries from these early excisions of the tongue 
paved the way for early attempts at glossectomy in 
the treatment of diseases of the tongue. 


if 
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does the reader) that the unfortunate 
churchman died of tongue cancer. 


CONFUSION IN DIAGNOSIS* 


During the eighteenth century, one 
finds numerous references and reports of 
operations on lingual tumors, many of 
which were obviously not cancer. It was 
not until the time of Virchow (1821- 
1902) that definite attempts were made to 
distinguish clinically between gumma and 
cancer of the tongue. At about the same 
time, Anger (1872) called attention to 
the frequency with which these two lesions 
were confused. He stated that the natural 
progression of lingual cancer under anti- 
luetic treatment was often erroneously 
ascribed to mercurial glossitis, so that all 
treatment was stopped to await the sub- 
sidence of this supposed complication 
while the cancer was left, undiagnosed and 
undisturbed, to pursue its natural malig- 
nant course. 

A lesion occasionally confused with 
carcinoma was lymphangioma, which was 
probably the case in the celebrated opera- 
tion done by Louis in 1759 “d'un seul 
coup de ciseaux,”’ and sometimes referred 
to as the first case of tongue cancer oper- 
ated upon. Lymphangioma also appears 
to be the most likely diagnosis in some 
of the cases reported by Home and Inglis. 
An error in diagnosis, even more obvious, 
is the second case mentioned by Louis and 
cited by many others, that of a girl of 
20 years of age who “had lost her tongue 
at the age of 4 by cancer.” The literature 
contains several references to children 


* Much of this confusion in diagnosis was due to a 
lack of uniform terminology, so that many diseases 
were considered to be similar to but not identical with 
cancer. Walshe, in 1857, in an attempt at systematiza- 
tion, divided all cancer into three classes; namely, col- 
loid or jelly-like cancer, scirrhous or hard cancer, and 
encephaloid or soft cancer. Under these “species” he 
listed thirteen “varieties.” In connection with his 
classification of cancer, Walshe mentioned thirty-three 
“synonyms” (as, for example, struma fungosa, fungus 
haematodes, cerebroform degeneration, milk-like tumor, 
galactomyces, scirrhoma, etc.) of the “species” of 
cancer, which he condemns as being a “diversity of 
names” which “by no means implies a corresponding 
diversity of things.” 
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whose tongues became gangrenous and 
sloughed away as the result of smallpox, 
and it is possible that this girl was the 
victim of such a disease. 

Up until the latter part of the nineteenth 
century, most cervical lymphadenopathies 
were apparently grouped under the general 
term “scrofula,” especially if they were 
associated with “eruptions” of the skin 
or oral mucous membranes. Under such 
conditions it is obvious that errors in 
diagnosis would be likely to occur in the 
cases of oral cancer in which cervical 
lymphadenopathy appeared as the first 
or as one of the early symptoms. In 
these cases, the small primary lesion of 
cancer, either in the skin or in the mucous 
membrane, was probably often classified 
as an “eruption” and the metastatic 
cervical node diagnosed as “‘scrofulous.” 


INTRODUCTION OF NEW ETIOLOGIC FACTORS 


If one depended entirely upon the num- 
ber of cases reported in the literature for 
proof of the incidence of tongue cancer, 
one would be forced to conclude that there 
was a definite increase in the occurrence 
of this disease about the seventeenth 
century. The possible relationship between 
an apparent increase in lingual cancer and 
the introduction of new and competent 
etiologic factors at this time has been 
made the subject of considerable specula- 
tion. Curiously enough, there is indisputa- 
ble evidence that several such factors were 
introduced or became prevalent during 
this period; namely, syphilis, tobacco, 
and certain dietary changes. 

At the present time, more than one- 
third of all patients with tongue cancer 
also have syphilis, a fact which indicates 
a highly significant causal relationship. 
Whether or not one subscribes to the 
theory of pre-Columbian syphilis in Eu- 
rope, it is a well attested historic fact 
that this disease became epidemic on the 
Continent during the fifteenth and six- 
teenth centuries to such an extent that a 
large percentage of the general population 
was afflicted. It follows, therefore, that 
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there must have been a marked increase in 
syphilitic glossitis, a form of chronic irrita- 
tion which today is the most important 
single etiologic factor in the production of 
lingual cancer. 

Another form of chronic irritation uni- 
versally considered important in the pres- 


ent day etiology of tongue cancer is . 


tobacco, the use of which was introduced 
into England from America in 1586. 
The habit became widespread on the 
Continent in the following century. Refer- 
ences to the association of pipe smoking 
with cancer of the tongue and of the lip 
have been so long and so frequently made 
as to become classical and, as with certain 
other conventional beliefs, their importance 
has probably been exaggerated. In any 
event, the influence of tobacco in lingual 
cancer today is probably often over- 
emphasized, especially with regard to 
cigarettes or the moderate indulgence in 
other forms. The percentage of patients 
with tongue cancer who use tobacco is of 
little significance from an etiologic stand- 
point unless this figure is compared with 
the percentage of addiction in the normal 
healthy adults. 

The habitual consumption of beverages 
of high alcoholic content is sometimes 
considered competent to produce lingual 
or other forms of intraoral cancer. It is 
believed that about 800-900 a.p. the 
Arabs brought to perfection the art of 
distillation, although they themselves may 
not have invented it. The word “alcohol” 
was coined by them. It is not definitely 
known when the use of this more potent 
liquor became common, but during the 
reign of Elizabeth (1558-1603), a tax was 
first placed upon distilled alcoholic bever- 
ages. One might be justified in supposing 
that the first levy of such a tax followed a 
marked increase in the use of these dis- 
tillates, for it is obvious that an alert 


financial adviser of the good queen would 
have been quick to take advantage of any 
new and profitable source of revenue. 
The alcoholic content of the fermented 
beverages used before the introduction of 
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distillation could probably have no marked 
Irritating effect upon the tongue, but there 
is no doubt that the habitual use of liquors 
containing 40 to 40 per cent alcohol 
(whiskey and brandy) can produce such 
an effect on the oral mucous membranes. 

In the sixteenth and seventeenth cen- 
turies, coffee and tea were introduced into 
Furope, and though at first they were 
very expensive, their use soon became 
widespread. These were probably the first 
very hot beverages to be habitually con- 
sumed by man, and it is reasonable to 
believe that such a thermal irritant to 
the oral cavity repeated several times daily 
over a period of years might exert a definite 
carcinogenic action. Another dietary factor 
which probably became significant during 
the Middle Ages was the excessive use of 
highly flavored sauces and condiments 
made from spices, which were held 1 
great favor to disguise the otherwise un- 
palatable and monotonous flavor of the 
poorly cooked and often poorly preserved 
meat which comprised the main article 
of diet. It was because the trade in spices 
was so profitable that Columbus set out to 
find a short route to India. The excessive 
use of such undoubtedly irritating condi- 
ments, as well as very hot food and drink, 
is frequently noted in patients with marked 
leucoplakia and sometimes with cancer. 
In all of these cases, however, it is not 
entirely clear that the inordinate desire 
for highly seasoned or hot foods has 
actually preceded and probably caused 
the development of leucoplakia. Lacking 
specific observations as to the previous 
condition of the tongue, it is almost equally 
possible that these abnormal cravings 
result from an instinctive effort to titillate 
the diminished gustatory sensations of 
the relatively insensitive leucoplakic tongue 
surface. 

It is an undoubted fact that a more 
frequent reference to tongue cancer in 
the medical literature began late in the 
renaissance, coincident with the introduc- 
tion of these several etiologic factors. From 
the available evidence, however, it is 
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difficult to assay their significance as 
compared with the more frequent record- 
ing of tongue cancer which would naturally 
grow out of the awakening of interest in 
science accompanying the _ renaissance, 
and the steadily increasing life expectancy. 
Astute medical observers are well aware 
of the fact that the apparent incidence of a 
given disease from time to time often 
varies directly with the interest mani- 
fested in it by the medical profession. 
Therefore, that the early physicians did 
not often mention tongue cancer does not 
necessarily indicate that the disease was 
unusually rare as compared to the present 
time. * 


DEVELOPMENT OF TREATMENT METHODS 


Beginning with Hippocrates and con- 
tinuing until the sixteenth century, cancer 
of the tongue was considered a noli me 
tangere. Abulcasis (A.D. 1013-1107), who 
noted the occurrence of several varieties 
of “tumors” in the mouth and throat, 
describes the use of the cautery for treating 
external cancer, and warns that in the 
treatment of ranula, one must be certain 
that the tumor is neither “livid and black” 

r “hard and painless,” for “if it is, do 
not touch it, it is cancer.’’ Guy de Chauliac 
(d. A.D. 1368) speaks of corrosive ulcers 
in the tongue and states that “if the 
growth in the tongue is hard and cancerous, 
don’t touch it to cure it.”’ Lanfranc (fl. A.p. 
1490) was probably speaking from an un- 
pleasant personal experience with a case of 
lingual cancer when he advised that “if 
an ulcer (of the tongue) be melancholic, 
which you know by the livid or black color, 
don’t touch 

* A questionnaire was recently sent by the author to 
ten general practitioners without hospital connections 
who have practiced in rural communities for periods of 
twenty-five to forty years. About half of these physi- 
cians stated that they had never observed a single case 
of cancer of the tongue in their own practices, and only 
one had observed more than two cases. Certainly the 
rural general practitioners of today are far superior to 
ancient and medieval physicians by virtue of training 
and cumulative experience, and since they rarely 
encounter lingual cancer, it seems irrelevant to the 


study of the comparative incidence that so many of the 
earlier medical writers fail to mention it. 
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Early Attempts at Glossectomy. By the 
beginning of the eighteenth century, there 
had already been several attempts at 
surgical removal of lingual tumors. Mar- 
chetti in 1664, using the cautery, was 
probably the first to attempt the extirpa- 
tion of cancer of the tongue. In 1676, 
Wiseman reported operating upon two 
patients with cancer of the tongue, us- 
ing the cautery, both of whom later died 
with metastases. Following these two 
glossectomies, the use of the cautery in 
the treatment of lingual cancer seems to 
have fallen into disrepute, and it was not 
until the beginning of the twentieth cen- 
tury that it came again into general use. 
Today it is considered one of the most 
practical methods. 

Gemy in 1787 reported the postopera- 
tive recovery of a patient following the 
removal of a carcinomatous tumor from 
the side of the tongue, but Richard in 
1852 made the statement that there was 
at that time no authentic case of cure of 
cancer of the tongue in all the literature. 
Pemberton in 1867 concurred in Richard’s 
statement with the comment, “there are 
no remedies with which we are at present 
acquainted that exercise any influence in 
retarding the progress of this disease. . . . 
Our only means of arresting the progress 
of cancer of the tongue consists in resorting 
to an operation. Under the best aspects 
the treatment of cancer of the tongue 
by operation can be looked on only as a 
palliative measure, the tendency after all 
operative interference, however well con- 
sidered, being to a speedy relapse.” 

The difficulties attendant upon the early 
attempts at surgical removal of the 
tongue can well be appreciated, and the 
operation seems always to have challenged 
the efforts of the more courageous surgeons. 
Louis, in his plea for earlier and more 
frequent performance of glossectomy when 
indicated, chides Morgagni for advising 
against the operation, and states that 
“il n’est pas exercé par des hommes 
timides.”’ Harris, in 1720, recognized the 
danger accompanying excision of the 
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tongue, but nevertheless seemed to feel 
that perhaps the operation might at least 
have some psychotherapeutic merit for 
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to describe the removal of an undoubted 
epithelioma preceded by the ligation of 
the lingual artery. Robert, in 1856, re- 


Fic. 1. Application of ligature for removal of cancer of the tongue 
(Erichsen). By cutting off the needle and cutting through the loops, 
the ligatures could be tied separately so as to encompass the entire 
diseased portion which, according to reports, sloughed off eight to 
ten days later. 


he observed philosophically that “if any- 
one Is exceedingly wearied with such 
tumors (of the tongue), and especially 
dejected in mind, whilst he is prepared to 
bear equably whatever may happen, he 
should not be denied the trial of the opera- 
tion of excision.” Clarke (1873), in the 
same vein, said of the operation that 
“though it may only be temporary, relief 
is given both to the body and mind of the 
sufferer.” 

Although hemorrhage is not often specifi- 
cally mentioned in the earlier reports of 
surgical excision of the tongue, it is proba- 
ble that this complication was the main 
cause of the timidity of which Louis 
accused Morgagni. When hemorrhage was 
controlled by packing and the application 
of caustics or “tincture of iron” (FeCl.), 
local oral sepsis figured as a prominent 
complication and was frequently followed 
by pneumonia. Butlin in his first edition 
discusses at some length the dangers of 
these early operations with their trouble- 
some and frequently fatal pulmonary 
complications. He believed that “the 


pneumonia is due, in a large majority of 
instances, to the inhalation of foul gases 
from the decomposing wound.” The Mir- 
aults, in 1813, introduced the ligation of 
the lingual artery before they removed a 
“fungating ulcer” from the tongue of a 
man, but Roux, in 1839, was the first 


corded two cases in which severe hemor- 
rhage following excision of the tongue was 
controlled by applying the handle of a 
spoon to compress the tongue, in the same 
manner as when examining a sore throat. 
Beginning with Louis, the surgical aspect 
of glossectomy for a variety of conditions, 
including cancer, was emphasized rather 
than the clinical features of the disease, 
so that little progress in the study of 
lingual cancer was made until the time of 
Anger in 1872 and Butlin in 1885, both 
of whom published monumental works on 
this disease. Butlin’s historic interest in 
lingual cancer seems in the main to have 
followed the surgical development of glos- 
sectomy. In his later editions, the historic 
details of the evolution of this procedure 
are rather extensively recorded. 
Glossectomy by Ligature. At about the 
beginning of the nineteenth century, opera- 
tions upon the tongue became more exten- 
sive than they had been previously, and 
postoperative hemorrhage, both immediate 
and late, called for some other method of 
excision than by scalpel. The slow strangu- 
lation and necrosis of the part by several 
ligatures encompassing the tumor area 
was one means introduced to prevent 
immediate hemorrhage. Home is believed 
to be the first to use this method, and in 
1805 he reported six cases of his own or of 
others, five of which were probably cancer. 
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The technique of this procedure as 
described by Home was to draw the tip 
of the tongue from the mouth and pierce 
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under the mandible through incisions 
or stab wounds in the submaxillary or 
suprahyoid regions in such a way as to 


Fic. 2. The chain ecraseur (Holmes). This instrument, an elaboration of the 
principle of the ligature, used either a cord, a wire, or a chain which could be 
drawn tight by means of a screw, and provided for the more rapid strangula- 
tion and cutting through of the diseased portion of the tongue. (See Figs. 


4 and 5.) 


it from its superior to the inferior surface 
with a needle threaded with a double 
ligature. (Fig. 1.) The needle was then 
cut off, one ligature tied in the sagittal 
and one in the coronal plane over the 
surface of the tongue so as to strangulate 
a wedge-shaped area containing the tumor. 
The operation was, of course, performed 
without anesthesia, but after the liga- 
tures were tied the patient was usually 
given tincture of opium. If the ligatures 
were tight enough, the strangulated portion 
soon became necrotic and slough separated 


encircle the base of the tongue. Mirault 
in 1833 placed a mass ligature deeply in 
the floor of the mouth in an attempt to 
ligate the lingual arteries prior to glos- 
sectomy. Despite some immediate technical 
difficulties and the subsequent failure of 
one of the ligatures to hold, Mirault re- 
ported that “la tumeur s’atrophia et 
disparut entiérement.”’ 

The Ecraseur. The plain ligature 
method was sometimes uncertain in its 
application, and in any event required 
several days for the separation of the 


Fic. 3. The galvanic ecraseur (Erichsen). In this instrument the wire loop 
was heated by an electric battery, thereby combining the cautery with a 
crushing action. Judging from the rather infrequent mention of the instru- 
ment, it is probable that its use was more theoretical than practical. 


within seven to nine days. Hilton and, 
later, Moore recommended division of the 
lingual nerve as the first step in the opera- 
tion, as well as for the palliative relief of 
pain. 

Inglis in 1805 reported the removal of 
two supposed cancers of the tongue by 
ligature. From the clinical descriptions, 
the long duration, and the presence of 
one in a girl of 10 years of age, one is led 
to the conclusion that both were probably 
lymphangioma. Cloquet, in 1827, applied 
the ligature from below, introducing it 


strangulated portion, so that about 
the middle of the nineteenth century the 
ecraseur (crusher), an elaboration of the 
same principle, was introduced by Bell. 
By this method the operation could be 
completed in a much shorter time. This 
instrument, in the words of Clarke, con- 
sisted ‘‘of a chain or wire disposed 1 

the form of a running loop at the end of a 
shaft. This shaft is provided with a suitable 
handle and with a powerful screw, by 
means of which the loop can be drawn 
tight.” (Fig. 2.) The part of the tongue to 
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be removed was encircled by the loop, and 
by gradually increasing the tension a part 
of the organ was strangulated and cut 


Fic. 4. Removal of the anterior portion of the 
tongue by the application of two ecraseurs 
(Erichsen). The ligature in this case was used 
both for traction and to prevent the ecraseurs 
from slipping forward. 


through, thereby supposedly preventing 
any serious hemorrhage. Chaussaignac de- 
scribed an elaborate technique by which 
the chain was introduced through stab 
wounds at the upper point between the 
submental and suprahyoid regions so as 
to encircle the whole tongue proximal to 
the tumor. 

Boyer stated that with this device it 
was possible to remove the anterior por- 
tion of the tongue, the whole, the lateral 
half, or any tumor which developed on the 
superior or inferior surfaces in the angle 
formed by the base of the tongue and the 
floor of the mouth, although he did not 
cite any cases of his own. Middeldorpff, 
by the use of a galvanic battery (Fig. 3), 
heated the loop of such a chain, thereby 
combining the advantages of the cautery 
with the crushing action of the ecraseur. 
Barwell developed an operation for excision 
of the tongue using two ecraseurs with 
soft iron wires. He specified that “the 


Martin—Lingual Cancer 


JUNE, 1940 


wire I use is a strand of wire rope used for 
park fencing.” (Fig. 4.) 
Baker modified the ecraseur method by 


Fic. 5. Sedillot’s approach for operations on the 
tongue by splitting the lower lip and jaw in 
the midline (Erichsen). The tongue was drawn 
forward and the anterior portion removed by a 
wire ecraseur. 


using whipcord rather than chain or wire 
for the noose, after preliminary freeing 
of the tongue from its attachment to the 
genial tubercles and from the anterior 
tonsillar pillars. In order to obtain more 
space, he sometimes divided the cheek as 
in Jaeger’s operation. The noose was 
placed behind needles thrust into the 
tongue well back of the diseased portion, 
in order to prevent its slipping forward 
over the growth. One cannot but be im- 
pressed by the fortitude of those patients 
who submitted to ordeals so protracted 
and painful before the beneficent discovery 
of general anesthesia. 

Escharotics. Although escharotics had 
long been used for external cancer, it 
remained for Girouard in 1857 to apply 
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such substances to tongue cancer. He 
introduced pieces of zinc chloride into 
stab wounds surrounding the tumor and 
claimed good results in several cases. 
Maisonneuve in 1858 also recommended 
this procedure. Arnott in 1858 reported a 
case of tongue cancer treated by injections 
of acetic acid in water, supplemented with 
surface applications of undiluted acid. 
At the end of a month “‘scarcely any hard 
base existed, but it has extended toward 
the tip of the tongue.” In 1861 Bright 
recorded a case of lingual cancer treated 
successfully by repeated applications of 
copper nitrate. Clarke, however, in 1873 
reported that caustics were no longer in gen- 
eral use for treating cancer of the tongue. 
Introduction of Systematic Excision. Be- 
ginning with Langenbeck who, in 1819, 
introduced the V-shaped excision and 
closure, surgical excision by the scalpel 
developed coincident with the continued 
use of the ligature, ecraseur, and escharo- 
tics. In 1831, Jaeger divided the cheek to 
obtain better access to the tongue before 
excising it, and Roux (d. 1836) and Sedillot 
(1844) divided the lower lip and the lower 
jaw itself, for the same purpose. (Fig. 5.) 
Regnoli (1839) opened the floor of the 
mouth from below by a curved incision from 
the middle of the hyoid bone to the chin, 
and the tongue was then drawn through 
this opening for its excision. (Fig. 6.) 
Billroth, Kocher and von Langenbeck, 
during the latter part of the nineteenth 
century, also developed approaches through 
the submaxillary and suprahyoid regions, 
and these early pharyngotomies still sur- 
vive in the present day laryngopharyngot- 
omy of Trotter and of Hofer and Hajek. 
Unless the latter ambitiously conceived 
procedures be taken as heralding an even 
more radical era for the surgical treatment 
of lingual cancer, the zenith of radical 
surgery for cancer of the tongue was 
reached in the late nineteenth century 
with the perfection of the technique of 
general anesthesia and of aseptic surgery. 
Clarke, in 1873, advised against the use 
of a general anesthetic in glossectomy per- 
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formed with a scalpel, but Whitehead 
(1881), with the assistance of chloroform 
anesthesia, systematized the operation 


Fic. 6. Regnoli’s method of exposure for glossectomy 
(Erichsen). A curved incision was made in the sub- 
mental region along the inner border of the mandible 
and through the floor of the mouth. The tongue was 
then drawn through this opening for excision. 
The particular advantages of this approach are not 
entirely clear, and were probably mainly theoretical. 


done through the open mouth without 
splitting either the cheek or the jaw. 
By careful attention to anatomic details, 
this operation was unusually successful for 
that period and employed none of the crude 
and deforming procedures previously rec- 
ommended. Butlin, from 1881 to 1908, 
operated upon 197 patients with cancer 
of the tongue, and fifty-five of them lived 
from three to twenty-two years without 
recurrence. 

Radiation Methods. Shortly before the 
turn of the nineteenth century, two new 
agents were discovered which later came 
to play a most important réle in the treat- 
ment of cancer. Roentgen, in 1895, dis- 
covered x-rays, and two years later the 
Curies discovered radium. It was not long 
until the curative effects on cancer of both 
x-ray and radium had been demonstrated. 
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In 1902, Beck mentioned cancer of the 
tongue as being suitable for treatment by 
x-rays, and in the same year Cleaves sug- 
gested the use of an x-ray tube with a 
target in a tubular projection which could 
be inserted into cavities, as for example in 
the treatment of cancer of the mouth, 
rectum, cervix and vagina. This idea was 
soon abandoned bécause of the difficulty 
of insulation which resulted in burns of 
several patients, but Cleaves’ original 
suggestion has been developed more re- 
cently by Chaoul. 

A more detailed report of x-ray therapy 
in cancer of the tongue was published in 
1902 by Dickson, who had treated one 
case by daily divided doses over a period 
of three weeks, through the open mouth, 
shielding cheek and lips. Pratt, in discuss- 
ing Dickson’s paper, reported a case of 
Iingual cancer treated with x-ray, using a 
celluloid speculum to hold the lips apart. 

In 1g03, Engman reported a case of 
lingual cancer also treated by daily divided 
doses of x-ray, the first series over a period 
of thirteen days, the second over a period 
of eight days, with a week’s interval 
between. The treatment produced a mu- 
cositis, and within a month the tongue 
was practically healed. A year later the 
patient was well. Krauss, also in 1903, 
treated cancer of the tongue with x-ray. 
In 1904, Bulkley treated two cases with 
radium, and Courtin and Bergonne treated 
one case. Hallopean, in the same year, 
reported similar treatment of two cases. 

In February, 1902, x-radiation for the 
treatment of cancer was first used in the 
Memorial Hospital, New York City (then 
called the General Memorial Hospital). 
In the report of that hospital for the 
following year, Dr. William B. Coley 
stated that eighty-four cases of various 
forms of tumor had been treated, and adds 
that “in the tongue cases, there have been 
no good results,” although he does not 
mention the number of cases treated. Not 
until 1911 do the yearly reports of this 
hospital again mention the use of radiation 
in the treatment of cancer. 
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Dominici, in 1908, reported a case of 
tongue cancer successfully treated by the 
application of radium contained in lead 
tubes. He stated that the treatment was 
successful in only one case in which the 
cancer had not gone beyond the mucous 
membrane of the tongue to penetrate the 
muscular tissue. In 1909, Forssell of Stock- 
holm began the treatment of tongue cancer 
by radium. 

Stevenson, in 1914, appears to have been 
the first to employ needles containing 
radon or radium for interstitial use, and 
In 1915 he reported success with twenty- 
two cases of cancer, including three in the 
tongue. Shortly thereafter, this method 
was put into use at the Curie Institute by 
Regaud and at the Radiumhemmet by 
Forssell and Berven. In both of these 
Institutions, radium element needles are 
still considered the most suitable inter- 
stitial applicators for the treatment of 
lingual cancer. 

In 1917, Janeway reported the treatment 
by radium of forty-eight patients with 
cancer of the tongue at the Memorial 
Hospital, the first one on August 28, 1914. 
Radon capsules attached to the tongue by 
means of barbed hooks were used in treat- 
ing the first cases. These devices were soon 
found to be unsatisfactory, and were 
replaced by platinum tubes of radon tied 
or sewed to cotton cloth and held in place 
upon the tumor by gauze packing. Janeway 
found it difficult to maintain any of these 
devices in accurate approximation to the 
tumor. In some instances, he insisted that 
the patient hold out his tongue during the 
entire treatment, which often extended 
over several hours. A nurse was on duty 
beside the patient throughout the applica- 
tion to give moral support during the 
ordeal, and to make certain the applicator 
remained in proper position. 

In the 1917 Radium Report, Janeway 
refers to Duane’s suggestion for the con- 
struction of very fine short glass tubules for 
interstitial insertion, but the so-called 
“bare tubes,” or glass seeds, did not come 
into use until 1918. From that time on, 
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they were employed by Janeway and Quick 
in the treatment of tongue cancer. A review 
of Janeway’s case reports indicates that 
with his method of radium treatment of 
early tongue cancer by contact application, 
surface healing of the tumor was often 
followed by recurrence. He seemed to be 
particularly impressed by the fact that 
such recurrences were likely to take place 
on the borders of the lesion, and discussed 
the advisability of treating an area larger 
than the apparent size of the tumor itself. 
His difficulties are illustrated by his state- 
ment (in 1917) that “by the time cancer 
of the tongue becomes over one centimeter 
in diameter, the possibility of healing it 
with radium becomes uncertain.” 

About 1920, the endotherm knife was 
developed on the basis of DeForrest’s 
earlier discoveries that a rapidly oscillating 
electric current would cut. This device has 
been favored at times by Wyeth and others 
almost to the exclusion of other agents in 
the treatment of intraoral and accessible 
cancer. 

At the time of this writing, radon gold 
seeds or radium needles of small caliber and 
content are the most widely used form of 
applicators for interstitial radiation, and 
are often combined with surgical removal 
by cautery or endothermy for the treat- 
ment of the primary lesion of tongue 
cancer. The most recent development in 
the treatment of intraoral cancer is the 
reintroduction of peroral x-radiation em- 
ployed in conjunction with one or more of 
the above-mentioned methods. 


SUMMARY AND CONCLUSIONS 


Cancer of the tongue is almost the only 
form of intraoral cancer which is even 
vaguely mentioned in the early medical 
writings, and most of these early references 
are by inference only. So far as is known, 
the first definite case report of lingual 
cancer appeared in the medical literature in 
1635. Subsequent case reports and clinical 
descriptions of this disease were made with 
increasing frequency during the next two 
centuries, coincident with the introduction 
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of certain new etiologic factors compe- 
tent to produce irritation in the tongue. 
The question might be raised, therefore, 
whether the introduction of these several 
new etiologic factors was the direct cause 
of an actual increase in lingual cancer or 
whether they were simply coincident with 
a more frequent reporting of the disease 
during the scientific awakening of the 
renaissance. 

Surgical excision of the tongue was 
introduced in the seventeenth century, but 
undoubtedly many lesions operated upon 
were not cancer. These first attempts at 
glossectomy for a variety of diseases were 
probably suggested by the recovery, often 
considered miraculous, following excision 
of the tongue as punishment. The early 
operations for cancer were accompanied by 
several serious complications, and dur- 
ing the nineteenth century several new 
methods and modifications were devised to 
obviate these complications, including the 
use of the ligature, the cautery, the 
ecraseur, escharotics, ligation of the arterial 
blood supply and, finally, toward the close 
of the nineteenth century, the application 
of radium and x-ray. 
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Heart disease 


choice of anesthesia in, 532 
obstetrics and, 36 
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Hemorrhage 
benign uterine, in nonpregnant women, 353 
intraperitoneal, in essential hypertension, 460 
of late pregnancy and labor, 61 
postpartum, 154 
Hernia 
diaphragmatic, in children, 582 
direct, following recurrent of indirect hernia, 641 
indirect, recurrent, direct hernia following, 641 
Hiccup 
following prostatic resection, 449 
malignant, 449 
phrenicectomy in, 449 
Hypertension, essential, intraperitoneal hemorrhage in, 
460 
Hysterectomy 
total vs. supravaginal, 255 
vaginal, indications and technique, 284 


re regional, 669 


Ileum, inflammation of, 699 
Immunization 
active, against tetanus, 359 
against tetanus by subcutaneous and _ intranasal 
routes, 359 
Industry, back injuries in, 544 
Infection, puerperal, 164 
Inflammation, acute, of mammary glands, 553 
Injuries 
of face, diagnosis and treatment, 391 
stretcher splint for transportation, 700 
to birth canal in labor, 147 
Intestine, disorders of, thyroid and, 601 
Introduction (E.), 1 


| ae fracture of, 576 


Joints 
knee and shoulder, derangements of, 535 
osteochondritis dissecans, 463 


| derangements of, 535 


Knife, electrosurgical, partial excision of pancreas with, 
611 
Koagamin, for reduction of clotting time, 357 


hemorrhage following, 154 

induction of, in placenta previa, 501 

injuries and repair in, 147 

natural, 125 

pain relief in, factors affecting safety of, 129 

premature, technique for induction, 501 
Lithiasis, cystotomy for, 342 
Lymphogranuloma inguinale, 625 

granulomatous proctitis in, 427 
Lymphogranuloma venereum, in female, 277 
Lymphopathia venereum, granulomatous proctitis in, 

427 

Lymphosarcoma, of mammary gland, 346 


gland, lymphosarcoma, 346 


Mastitis, acute, 553 
Menopause, 223 
bleeding after, causes, 289 
Metatarsal phalanges, osteochondritis dissecans in, 463 
Metritis, chronic, 321 
Motion picture, surgical, rise of, (E.), 523 
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) surgical, rethreadable, atraumatic, 691 


Nerve 
block for foot surgery, 410 
phrenic, crushing of, 599 
Neurology, intraspinal vitamin B, in, 398 
Newborn 
respiratory complications in, 169 
tumor of skin in, 456 
Nutrition, in pregnancy, 118 


cr 


heart disease and, 36 

new forceps for, 697 

tuberculosis and, 23 

use of forceps, 141 

venereal disease and, 14 
Osteitis deformans, 414 
Osteochondritis dissecans, 463 
Oxyuriasis, appendiceal, 440 


pe disease, 414 


Pain 
control of, in advanced cancer, 561 
postoperative, in hallux valgus, control of, 412 
relief, in labor, factors affecting safety, 129 
Pancreas, partial excision with scalpel, cautery, high 
frequency knife, 611 
Patella, dislocations of, 540 
Peptic ulcer, perforated, 634 
Perforation, of peptic ulcer, 634 
Phrenic nerve, crushing, pitfalls in, 599 
Phrenicectomy, in malignant hiccup, 449 
Physiology, gynecic, 175 
Placenta, premature separation, 61 
Placenta previa, 61, 485 
history and literature, 485 
induction of, 501 
Roentgen diagnosis, 488 
treatment, 492 
Plastic correction, of protruding ears, 385 
Posture, spondylarthritis and, 654 
Preconceptional care, 7 
Pregnancy 
ectopic, 47 
hemorrhages of, 61 
nutrition in, 118 
toxemias of, new classification, 112 
Proctitis, granulomatous 
of lymphopathia venereum, 427 
treatment of, 427 
Prolapse, of uterus, choice of operation, 266 
Prostate 
cancer of, 330 
transurethral resection for, 646 
Puerperal infection, 164 


| in treatment of cervical cancer, 249 


Rectum, actinomycosis of, 567 

Regional ileitis, 

Resection, transurethral, for prostatic cancer, 646 
Respiration, complications of, in newborn, 1 


Gee 


partial excision of pancreas with, 611 
rational, 695 
Screw, new type of, in bone plating, 475 
Semen analysis, methods, 311 
Shoulder, derangements of, 535 
Sigmoid, diseases of, bladder disturbances in, 424 
Sigmoidoscope, Buie, alteration in, 473 


z= 


American Journal of Surgery 


720 


Skin, malignant tumor of, in newborn, 456 
Spine 
injection of vitamin B;, 398 
spondylarthritis due to posture, 654 
Spleen, disorders of, splenectomy in, 617 
Splint, stretcher, for transporting injured, 700 
Spondylarthritis due to posture, treatment of, 654 
Sterility, semen analysis in, 311 
Sternum, chondrosarcoma of, 685 
Stomach disorders, thyroid and, 601 
Subinvolution, of uterus, chronic, 321 
Surgery 
general, local anesthesia in, 525 
motion picture in, (E.), 523 
of foot, nerve block anesthesia, 410 
Sutures 
technique, renaissance of, 548 
tension, button for holding, 477 
Syphilis, obstetrics and, 14 


value of, in placenta previa, 501 


Tendinitis, traumatic, calcifying, 681 

Tendon, traumatic calcification, 681 

Tetanus, active immunization against, 359 

Tetanus toxoid topagen, intranasal application of, 359 
Thyroid, in gastrointestinal dysfunction, 601 

Tongue, cancer of, history of (Bo. B.), 703 

Tool jig, in bone plating, 475 

Toxemias, of pregnancy, new classification, 112 
Trauma, in appendicitis, 437 

Trichomonas vaginalis, treatment, 216 
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Tubes, fallopian, carcinoma of, 467 
Tumor, congenital malignant, of skin, 456 


Icer 


duodenal, perforated, physical sign in, 436 
surgical management of, 429 

early diagnosis, 436 

gastric, carcinoma in, 688 

peptic, perforated, 634 

Uterus 

benign hemorrhage, in nonpregnant women, 353 

carcinoma of cervix, diagnosis, 238 
radium treatment, 249 

chronic subinvolution, 321 

functional bleeding, diagnosis and treatment, 205 

hypertrophy, 321 

prolapse, choice of operation, 266 


yo, hysterectomy via, indications and technique, 
284 

Veins, varicose, treatment of, 444 

Venereal disease, relation to obstetrics, 14 

Version, breech delivery and, 135 

Vitamin By, intraspinal injection of, 398 

Volvulus, - cecum, simulating intra-abdominal cyst, 
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